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SYSTEM-WIDE PLATFORM SCREEN DOOR FEASIBILITY STUDY — SUMMARY OF CONCLUSIONS

Background: Platform Screen Doors (PSDs), including all types of platform barrier systems, create a
barrier between the trackway and passengers on the edge of platforms to reduce incidents of people
coming into contact with trains. An investigation of this technology for use in the New York City Subway
system was requested by NYCT.

Starting in October 2014, NYCT retained STV to follow up on earlier NYCT initiatives to improve customers’
platform safety. STV was asked to begin a comprehensive background study which concluded in
September 2016. The report provided NYCT with a greater understanding of the requirements for
installing, operating, and maintaining various types of barrier systems including the control and
communications systems new to NYCT that such technologies require. It became clear that installation of
any of these systems would touch every division in NYCT.

Types of barrier systems in use by various transit agencies worldwide are:

1. Platform Screen Doors (PSD): full height
2. Automatic Platform Gates (APG): half height
3. Rope Platform Screen Doors (RPSD): vertically opening gate system

STV was tasked with a System-wide PSD Feasibility Study that was to address the challenges unique to the
New York Subway system. Based upon the previous comprehensive background PSD study, continued
discussions with NYCT, and conditions discovered during field surveys STV identified the challenges to
installing PSDs in New York's century-old subway system. These challenges include but are not limited to:

¢ Platform width

¢ Distance of obstructions from platform edge (primarily staircases and columns)

e Americans with Disabilities Act (ADA) requirements

e Room/space availability for placement of door control equipment

¢ Availability of power to accommodate additional electrical load

e Multiple car classes with varying door opening positions

e Gaps between platform edges and trains

e Structural integrity of platform edges to support additional weight of PSDs

e Air flow dynamics within the station

e Other challenges included limited height, moving platform edges, grounding / isolation issues, etc.

Feasibility Study Scope and Schedule: In March 2017 STV began the study of all 472 subway stations to
determine the feasibility of installing fixed railings, PSDs, APGs, and/or RPSDs at each station (nominally
472 stations) and every platform (more than 1200 platform edges). Working with NYCT, STV employed a
hierarchical approach to assess the feasibility of installing the various barrier technologies via the
development of screening criteria that defined ‘fatal flaws’ and/or critical cost factors. This hierarchical
approach began with the broadest issues (for example, consistent train-door-alignment to train-door-
alignment at platforms that share Lines), to less broad issues (for example, establishment of minimum
space requirements for PSD control rooms or minimum clear space for APG/PSD components at the
platform edge while maintaining code/ADA compliant egress widths) and to station specific issues (for
example, the applications of these minimum space requirements at each station and platform). STV
developed the screening criteria with NYCT project leadership, reviewed them with relevant stakeholders,
and issued them shortly after the commencement of the study in a series of white papers.

Fixed railings were eliminated early in the study due to expressed concerns by NYCT OSS and MOW
regarding the potential injury they could cause to customers due to door dragging incidents. RPSDs were
also assessed and removed due to their very limited application world-wide, boarding and alighting issues,
and other hazards they posed to customers.



Working with multiple survey teams, STV wrote reports for each station describing the application of the
criteria. Where stations were deemed feasible, rough order of magnitude cost estimates were developed
and included with the reports. Infeasible stations were documented as well, highlighting the reasons for
infeasibility. Reports for each service line were issued together.

At the start of the study in March 2017, a schedule duration of 39 months was established with a
completion date of June 2020; however, STV made significant efforts to expedite the completion of the
study. Consequently, STV was able to complete the study in August 2019, 10 months ahead of schedule,
following the issuance of the 22" and final feasibility report.

Feasibility Results: Currently the NYCT Subway system features cars with three different door alignment
profiles on the A Division and three on the B Division. The car types in each division are mixed among
Subway Lines within their respective Divisions. The different spacing of doors on these cars makes
installation of platform doors infeasible at most stations today. However, NYCT plans to complete the
procurement of new rolling stock, per division, with nearly identical car geometries/door spacing, by 2033.
Accordingly, STV’s assessment assumes homogenized car classes, per division, by the year 2033.

PSD were deemed feasible at as few as 3% and as many as 75% of stations on a given Line. Overall system-
wide feasibility is 27%, or 128 of the 472 stations studied. Today, due to door misalignments, PSDs could
only be implemented at 41 of the 128 stations, with implementation for the remainder being possible as
car types (geometries/door spacings) in each Division/Line get progressively compatible by year 2033. The
summary causes of infeasibility of stations are broken down in the table below:

REASONS FOR INFEASIBILITY

Number of Infeasible | Percentage of

Causative Factors Stations* Infeasible Stations
ADA Clearance 154 43%
i:s:c;;;;?:l)ir:igrity of elevated Pre- 100 28%
Fleet Misalignment** 31 9%
Columns too close to edge 30 8%
No Space for PSD Equipment Room 21 6%
Gap Fillers 1 <1%

Above figures are for the year 2033 assuming procurement of new rolling stock
occurs as currently scheduled.

*Some of the stations serving multiple Subway Lines may be feasible for one or
more Lines but not all (on one or more platforms), therefore aggregating station
counts for feasible and infeasible will exceed 472

**Car class compatibility will not be achieved on certain lines regardless of rolling
stock changes due to dimensional differences between 8-car (M & G trains) and 10-
car trains



Table 1 shows the total rough order of magnitude (ROM) costs including design, construction, Transit
Authority Labor and Engineering Force Account costs for the 128 stations found feasible for installation of
PSDs/APGs, as discussed above. The PDS (full height) option totals $7.01B and the APG (half height) option
totals $6.53B, with approximate cumulative annual maintenance costs of $119.16M for either.

Table 1 — Total Approximate System-Wide Costs

ok
No. of OPlel(I)u lhtPSD OPTION 2:* APG Annual
No. of | Feasible % el (half height): Maintenance
Stations | Stations | Feasibility | Total Cost ($ billion) | Total Cost ($ billion) | Cost ($ million)

472 128 27% $7.01 $6.53 $119.16

Table 2 (next page) shows the ROM cumulative loaded design, construction, NYCT Labor and Engineering
Force Account costs for stations found feasible for installation of PSDs/APGs by Subway Lines/Service
Routes. The cost for each Subway Line/Service Route includes duplicate costs that appear in a related
Subway Line/Service Route that shares stations (for example, the Nos. 1, 2, & 3 routes). All cost estimates
are based on 2018-19 dollars. Escalation costs out to possible year of award are not included and are
expected to be around 4% per annum.



Table 2 — Approximate Costs Per Line
OPTION 1*: | OPTION 2*:
PSD APG Annual
(full height) | (half height) | Maintenance
No. of No. % Total Cost Total Cost Cost
Line/Service | Stations** | Feasible | Feasibility (S million) (S million) (S million)

2 1 50.0% $31.41 $27.23 $0.93
24 14 58.3% $764.84 $605.43 $13.03

22 7 31.8% $491.94 $445.86 $6.52

45 5 11.1% $318.17 $250.72 $4.66

21 6 28.6% $377.45 $288.83 $5.59
32 12 37.5% $793.80 $614.28 $11.17

30 6 20.0% $366.81 $267.83 $5.59

36 4 11.1% $218.88 $175.58 $3.72

23 3 13.0% $131.58 $153.50 $2.79

46 9 19.6% $572.57 $501.93 $8.38

45 3 6.7% $259.67 $201.95 $2.79

38 6 15.8% $323.92 $258.36 $5.59

61 5 8.2% $267.56 $213.61 $4.66

34 1 2.9% $52.37 $42.32 $0.93

54 5 9.3% $268.63 $215.21 $4.66

55 6 10.9% $311.12 $257.47 $5.59

38 5 13.2% $271.33 $215.16 $4.66

34 8 23.5% $443.67 $449.52 $7.45

4 3 75.0% $65.00 $58.12 $2.79
66 41 62.1% $2,637.00 $2,214.32 $38.17

B 37 6 16.2% $447.30 $349.21 $5.59
D 41 5 12.2% $320.52 $250.59 $4.66

* Loaded estimated cost includes design, construction (+ 5% contingency), (+ 20% Engineering Force
Account) & (+30% Transit Authority Labor)

** Some of the stations serving multiple subway lines may be feasible for one or more lines (on one or
more platforms) but not necessarily all lines or platforms. Therefore, aggregating feasible and infeasible
station counts will exceed 472 stations and overall cost totals from Table 2 will be more than the totals
shown in Table 1.
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations

Executive Summary

In our ongoing study of all 472 stations of NYCT, this report builds on the initial feasibility studies previously
submitted. Previous studies include:

A study to identify a location for a pilot installation of Platform Screen Doors (PSD) at a revenue
station. A summary of the technology and feasibility criteria sections of that report is included in
Appendix A of this report for reference.

A structural study of typical platform construction and it's suitability for handling PSD loads across
the NYCT system. That study is included for reference in Appendix B of this report.

A study of the impact to station egress of platform screen doors: Appendix C

This system-wide study follows a Tier 1, 2, 3 methodology of progressively detailed analysis, with Tier 1
examining vehicles and generic characteristics, and Tier 2 and 3 looking at localized physical
characteristics of individual stations. Our Tier 1 analysis found no instances of door misalignment
between car classes for this line. This Tier 2/3 report looks at issues of obstructions near the platform
edge, platform width, structural constraints, location of the equipment room, and an evaluation of
available power.

Of these 38 newly evaluated stations, 32 have been found to be not suitable for the installation of PSDs.

[Note: the term “PSD” is used to universally include both full-height and half-height barrier
systems. The term “APG” (Automatic Platform Gate) refers only to half-height barriers]

The following points summarize the major constraints to installing a PSD system:

ADA clearance issues; the platform edge barriers are 15” wide. Where an existing object (wall,
stair, and railing) is close to the platform edge, the addition of the PSD can further constrain the
available space. Under the following conditions, PSDs are declared infeasible:

o Limit the ability of a wheelchair to turn within a 5-0” circle

o Limit path of travel to less than a 32" pinch width (defined as an obstruction that

measures less than 2'-0” longitudinally, i.e. columns)
o Limit path of travel to be less than a 36" corridor as defined by the edge of a staircase,
railing or room

Insufficient space for the PSD equipment room; the equipment room can be built as one long
room (7'-6” x 27°) or two smaller rooms (7'-6” x 17°). Many stations do not have available space
for these rooms.
Platforms that are too narrow; due to the out-swinging emergency egress doors which are part of
the PSD barrier, many platforms do not provide enough width to facilitate egress in an emergency.
Please see Appendix C which provides a complete explanation of code requirements regarding
the placement of these new barriers in an existing station environment.
Structural considerations; existing pre-cast panels which are typically found at elevated platforms
cannot support the added load of PSDs / APGs. The installation of PSDs at precast elevated
platiorms was a subject of analysis in the Structural Feasibility Report of April 2018 (See
Appendix B). As noted there, PSDs would require full replacement of the platform thus changing
the scope of a PSD project from an Alteration 2 to an Alteration 3 and triggering a full seismic
upgrade to the existing station structure. Such extensive work would not be in proportion to the
benefit.
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o Columns at platform edge: at certain stations, the columns are positioned 16" to 24" from the
platform edge. While this dimension allows for the 15”-wide APG/PSD system, installation and
maintenance cannot be carried out due to the lack of clear space.

Note that a determination of full feasibility will require two additional steps:

e Computational Fluid Dynamics (CFD) analysis; the installation of PSDs introduces a significant
barrier to air flow at underground stations. Based upon CFD analyses done for the half-height
automated platform gates (APGs) of the previously proposed 3rd Avenue pilot station, such
installations are likely to be successful in underground stations. However, it is assumed if/when
design of APG/PSDs are initiated at any future stations CFD analysis will be performed as part
of the design process.

e An NFPA130 timed egress analysis for the existing stations or for potential PSD designs is also
beyond the scope of this study, however a generic review of the impact of PSD installation on
egress capacity (Appendix C) has informed the findings of this feasibility study. This conceptual
review looked at the impact of PSDs on egress from the platform, especially the impact of the
outward-swinging emergency egress doors which are part of the PSD system. The PSD barrier
is approximately 15” in thickness; with the emergency egress doors in their outward swinging
open position, the PSD barriers and doors collectively subtract 3'-1” from platform width. At
certain narrow platforms, this reduction of width would exceed code-mandated limits. See
Appendix C for more detail.

A garbage train is used for refuse removal at the 1-line stations. For a PSD installation, it is proposed
that keys be given to crew members so that they can manually open the typical PSD doors or
emergency egress doors for the (off) loading of garbage carts. Per existing procedures, the distance
between the driver's cabin and the first available slot for loading a garbage cart is constantly changing as
the train proceeds through multiple stops. It will therefore not be possible to establish a unique stop
marker for the garbage train; each instance of garbage pick-up will need the driver to stop at a different
location, guided by personnel on the platform. This additional step in berthing the garbage train will likely
negatively affect productivity for this activity. In addition, the currently-used metal garbage carts could
potentially damage the PSD system during loading. This is evidenced in damage from these carts along
walls adjacent to station refuse rooms. In conclusion, the implementation of a PSD system will likely
require a re-design of the refuse removal process

The table on the following page summarizes these findings and shows that platform edge barriers are
feasible at 16% of the ‘1’ Line stations. Total implementation cost would be $164.0M for APGs and
$205.7M for PSDs. An estimate of maintenance cost was performed for the proposed pilot station at 3t
Avenue; that estimate can reasonably be applied in the calculation of estimated maintenance costs at all
two-platform stations. It shows an annual maintenance cost of $931,000 per station for the first three
years of maintenance, (see Appendix D) therefore for the 6 feasible stations, the aggregate annual
maintenance cost would be $5.6M.
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Summary Table
16% Feasible 6/ 38

Sta. ! Platform

Station Names Type Type Feasibility Issues/Reason for Failure
293 242nd Street Van Cortlandt Pk ELV No Precast Platform - -
294 238th Street ELV No Precast Platform - -
295 231st Street ELV No Precast Platform - -
296 225th Street Marble Hill ELV No Precast Platform - -
297 215th Street 10th Ave ELV No Precast Platform - -
298 207th Street ELV No Precast Platform - -
299 Dyckman Street Nagle Ave. ELV Yes - 27.4M 34.0M
300 191st Street SUB Yes - 27.1M 33.6M
301 181st Street SuB No ADA Clearance - -
302 168th Street SuB No ADA Clearance - -
303 | 157th Street suB No Columns at platform edge - -
304 | 145th Street SuB No Columns at platform edge - -
305 | 137th Street City College SUB No Columns at platform edge - -
306 125th Street ELV No Precast Platform - -
307 | 116th Street suB No Columns at platform edge - -
308 | 110th Street Cathedral Pkwy SUB No Columns at platform edge - .
309 | 103rd Street suB No Columns at platform edge - -
310 96th Street West End Ave SuB No ADA Clearance - -
311 86th St. SUB No Columns at platform edge ) _
312 79th Street SUB No Columns at platform edge : :
313 72nd Street SuB No ADA Clearance - -
314 | 66th Street Lincoln Center SsuB No Columns at platform edge - -
315 | 59th Street Columbus Circle suB No Columns at platform edge - -
316 50th Street SUB No Columns at platform edge ) _
317 42nd St. Times Square SuB No ADA Clearance - -
318 34th Street Penn Station SUB No ADA Clearance - -
319 28th Street SuB No ADA Clearance - -
320 23rd Street SuB No ADA Clearance - -
321 18th Street SuB No ADA Clearance - -
322 14th Street SuB No ADA Clearance - -
323 Christopher Street Sheridan Sq. SuB No No PSD Room Location - -
324 Houston Street Varick St. SUB Yes - 27.2M 34.2M
325 Canal Street SUB Yes - 27.6M 35.3M
326 Franklin Street SUB Yes - 27.1M 33.7M
327 Chambers St. West Bway SuB No ADA Clearance - -
328 Cortlandt St. WTC SUB Yes - 27.6M 34.8M
329 Rector Street SUB No No PSD Room Location - -
330 South Ferry Whitehall St. Ferry SUB No No PSD Room Location - -
Total 164.0M 205.7M
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(24204 Street Station)

1.01 — MR 293 | 2424 Street / Van Cortlandt Park Station

Summary: 2424 Street Station is not feasible for APGs or PSDs due to the elevated Precast T-
Beam platform which has been deemed structurally insufficient to carry the load of a platform edge
barrier system (see Appendix B and figure 1).

Description

2420 Street Station is an elevated station consisting of a center / island platform and two side platforms that
are notin use. The platform structure is precast concrete. The width of the center platform is 14'-0” throughout.
The platform is straight with one row of centered columns supporting the station canopy. See figure 1 & 2 for
reference.

Figure 1- General Station Condition Figure 2 — Precast Slabs
242 Street Station 242nd Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(238t Street Station)

1.02 - MR 294 | 238t Street Station

Summary: 238t Street Station is not feasible for APGs or PSDs due to the elevated Precast T-Beam
platform which has been deemed structurally insufficient to carry the load of a platform edge barrier
system (see Appendix B and figure 1).

Description

The 238th Street Station is an elevated station with two side platforms. The platform structures are precast
concrete. The width of the platforms varies from approximately 8'-3" to 14'-0". The platforms are straight with
one row of columns supporting their respective station canopies See figure 1 & 2 for reference.

Figure 1- General Station Condition Figure 2 — Precast Slab
238! Street Station 238 Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(231st Street Station)

1.03 - MR 295 | 2315t Street Station

Summary: 231t Street Station is not feasible for APGs or PSDs due to the elevated Precast T-Beam
platform which has been deemed structurally insufficient to carry the load of a platform edge barrier
system (see Appendix B and figure 1).

Description

231st Street Station is an elevated station with two straight side platforms. The platform structures are precast
concrete. The width of the platforms is approximately 14'-6", narrowing to 8'-0” at the ends. The platforms are
straight with a single row of columns supporting their respective station canopies. See figure 1 & 2 for
reference.

Figure 1- Overall view Figure 2 — Precast concrete platforms
2315t Street Station 2315t Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(225t Street Station)

1.04 — MR 296 | 225t Street Station

Summary: 225 Street Station is not feasible for APGs or PSDs due to the elevated Precast T-Beam
platform which has been deemed structurally insufficient to carry the load of a platform edge barrier
system (see Appendix B and figure 1).

Description

225" Street Station is an elevated station with two straight side platforms. The platform structures are precast
concrete. The width of the platforms is approximately 14'-8”, narrowing to 7°-0” at the ends. The platforms are
straight with a single row of columns supporting their respective station canopies. See figure 1 & 2 for

reference.
Figure 1- Overall view Figure 2 - Precast concrete platforms
225t Street Station 225 Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(215t Street Station)

1.05 - MR 297 | 215 Street Station

Summary: 215t Street Station is not feasible for APGs or PSDs due to the elevated Precast T-Beam
platform which has been deemed structurally insufficient to carry the load of a platform edge barrier
system (see Appendix B and figure 1).

Description

215" Street Station is an elevated station with two straight side platforms. The platform structures are precast
concrete. The width of the platforms is approximately 14'-0", narrowing to 7°-0” at the ends. The platforms are
straight with a single row of columns supporting their respective station canopies. See figure 1 & 2 for
reference.

Figure 1 - Overall view Figure 2 — Precast concrete platforms
215t Street Station 215t Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(207t Street Station)

1.06 — MR 298 | 207t Street Station

Summary: 207t Street Station is not feasible for APGs or PSDs due to the elevated Precast T-Beam
platform which has been deemed structurally insufficient to carry the load of a platform edge barrier
system (see Appendix B and figure 1).

Description

207" Street Station is an elevated station with two straight side platforms. The platform structures are precast
concrete. The width of the platforms is approximately 14'-0", narrowing to 7°-0” at the ends. The platforms are

straight with a single row of columns supporting their respective station canopies. See figure 1 & 2 for
reference.

Figure 1 - Overall view Figure 2 — Precast concrete platforms
207" Street Station 207" Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(Dyckman Street Station)

1.07 — MR 299 | Dyckman Street Station

Summary: Dyckman Street Station is feasible for both APGs and PSDs. Platform edge
reconstruction may be required to support the requirements of an APG system (see Appendix B).
Existing power is adequate.

Description

Dyckman Street Station is an elevated / on-grade station with two side platforms (see Figure 1). The
platform structures are cast-in-place concrete. Columns are located along approximately one-third of the
platforms at the canopy. Column faces measure approximately 4'-2” from the platform edge. The platform
width is approximately 13'-0” throughout. Ceiling heights measure no less than 7°-6” throughout.

Full Height PSDs: Full height PSDs will require lateral structural bracing to the station ceiling as well as
reconfiguration of existing ceiling-mounted systems to address edge-of-platform requirements of lighting,
entrapment prevention sensors, CCTV, and standard NYCT wayfinding signage.

Half Height PSDs (aka APGs): This system is less likely to affect existing lighting and other systems on
the ceiling. Depending on the half height PSD design, sensors may be ceiling-mounted or mounted on the
APG unit itself. In any case, there will be a CCTV camera over each motorized sliding door which will need
to be in coordination with existing or replacement lighting.

Equipment Room
The equipment room can be located on the southbound platform (see Figure 1, Figure 2). The proposed
room dimensions are 27°-0" x 7’-0”.

Track Layout

Tracks are nearly tangent. Therefore we are not expecting that gaps between the platform and train will
exacerbate the gap between the train doors and the PSDs. However, per NYCT standards, the Limiting Line
of Line Equipment (LLLE) would necessitate the placement of PSDs sufficiently distant from the train doors
to create gaps that would have to be addressed by entrapment prevention measures.

Platform Edge Condition

The platform edges were reconstructed within the last five years. From our limited visual inspection and our
knowledge of repair strategies used in station rehabilitations of the last thirty years, structural work would only
be required for the installation of an APG system.
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(Dyckman Street Station)

Figure 1- Overall Station Plan
Dyckman Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
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Figure 2 — PSD Equipment Room 1 Detail
Dyckman Street Station

Figure 3 — Typical platform view
Dyckman Street Station
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(Dyckman Street Station)

100

Platform obstructions within 5’ of edge:

e Northbound: Columns
e  Southbound: Columns

These obstructions do not present an impediment to the installation of PSDs.

Lighting:
Existing lighting: At the platform canopies there are linear florescent fixtures mounted parallel to the platform

edge. Where no canopy exists, lighting is provided by pole-mounted fixtures along the back wall. No lighting
reconfiguration will be required as a result of a PSD installation.

Power:

This station has adequate electrical capacity to support the implementation of an APG/PSD system. We do
not consider a lack of adequate existing power to be a determining factor of future feasibility. If in the future,
a PSD/APG project is to be implemented at this station, and it is determined at that time that an upgrade in
power service to the station is required, it would simply mean an increased cost to the project. Below in Table
1 & Table 2 please see the Power Capacity Analysis for this station.

Station
Power Capacity Analysis (normal service)

Station Name Dyckman Street Nagle Ave.

Peak Demand Load from ConEd Report, Last 20 61.2
Months, (kW)
Apparent Power (kVA) 76.5
Station Peak Demand Load, 213.0
Max Current, (A)
Maximum Amount of Doors 60.0
PSD Total Load Including All Miscellaneous 158.1
Loads, (A)
Total Load (Station Peak + PSD), (A) 37
Station Service Power Capacity, 1200

(Main SB or SG Rating), (A)

Service Spare Capacity, (A) 747 (=120070.8-213)

Is Electrical Service Adequate? Yes

Station's current spare capacity is 747A. PSD load is 158 A.
Therefore there is spare capacity in Normal Service SW.
Similarly, there is spare on Reserve service also since peak
deman on Reserve is 46 KW, less than that of Normal load

Notes

Table 1. Normal Service Power Capacity Analysis

m New York City Transit
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(Dyckman Street Station)

Station

Power Capacity Analysis (reserve service)
Dyckman Street Nagle Ave.

Station Name

Peak Demand Load from ConEd 46.0
Report, Last 20 Months, (kW)

Apparent Power (kVA) 575

Station Peak Demand Load, 160.0

Max Current, (A)

Maximum Amount of Doors 60.0

PSD Total Load Including All 158.1
Miscellaneous Loads, (A)

Total Load (Station Peak + PSD), (A) 318

Station Service Power Capacity, 1200

(Main SB or SG Rating), (A)
Service Spare Capacity, (A)

642 (=1200°0.8 - 318)

Is Electrical Service Adequate? Yes

Spare capacity analysis for Reserve service.
Notes

Table 2. Reserve Service Power Capacity Analysis

Historic Restrictions:
The southern end of the Dyckman Street station is a historically designated property. As such, design will
require review by the New York State Historic Preservation Office.

Rough Order-of-Magnitude Cost Estimate:

The rough order-of-magnitude (ROM) cost estimate is based on a summary of anticipated costs developed
through a review of field conditions, analysis of space constraints and existing documentation. It is not
based upon an actual conceptual design. The basis of estimate assumptions are listed in the attached
ROM estimate. The total cost for this station is estimated to be $27.4M to install APGs and $34.0M to install
PSDs (See Appendix E)
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(191st Street Station)

1.08 — MR 300 | 191st Street Station

Summary: 191st Street is feasible for both APGs and PSDs. Platform edge reconstruction may be
required to support the requirements of an APG system (see Appendix B). Existing power is
adequate.

Description

191st Street Station is a below-grade station with two straight side platforms (see Figure 1). The platform
structures are cast-in-place concrete. Columns are spaced 15’-0” on center with column faces approximately
22" from the platform edge. The southbound platform width is approximately 12'-4” throughout. The
northbound platform width is approximately 12'-2 throughout. Ceiling heights measure no less than 7'-6
throughout.

Full Height PSDs: Full height PSDs will require lateral structural bracing to the station ceiling as well as
reconfiguration of existing ceiling-mounted systems to address edge-of-platform requirements of lighting,
entrapment prevention sensors, CCTV, and standard NYCT wayfinding signage.

Half Height PSDs (aka APGs): This system is less likely to affect existing lighting and other systems on the
ceiling. Depending on the half height PSD design, sensors may be ceiling-mounted or mounted on the APG
unit itself. In any case, there will be a CCTV camera over each motorized sliding door which will need to be
located in coordination with existing or replacement lighting

Equipment Room
The equipment room could be located at the mezzanine flush to the wall (see Figure 1, Figure 2). The
proposed room dimension is 27°-0" x 7-0".

Track Layout

Tracks are tangent. Therefore, we are not expecting that gaps between the platform and train will exacerbate
the gap between the train doors and the PSDs. However, per NYCT standards, the Limiting Line of Line
Equipment (LLLE) would necessitate the placement of PSDs sufficiently distant from the train doors to create
gaps that would need to be addressed by entrapment prevention measures.

Platform Edge Condition

The platform edges were reconstructed within the last thirty years. From our limited visual inspection and our
knowledge of repair strategies used in station rehabilitations of the last thirty years, structural work would only
be required for the installation of an APG system. The 2012 NYCT conditions survey information was not
ascertainable at the time of drafting this report, where on a scale of 1 to 5, a rating of 1 indicates no apparent
deterioration and 5 indicates that the observed deterioration will require immediate repair. Any platform edge
with a rating above 2.5 requires platform rehabilitation regardless of if an APG or PSD system is utilized.
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Figure 1 Overall Station Plan
1915t Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
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Figure 2 - PSD Equipment Room Detail
1915t Street Station

Platform obstructions within 5’ of edge:
Southbound Track:
e Columns

Northbound Track:
e Columns

Please note that in the ADA boarding zones, existing columns obstruct the 60” circle requirement discussed
in the ADA summary in Appendix A. The installation of a PSD system would not further exacerbate these
conditions.
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(191st Street Station)

Lighting:

Existing lighting: Throughout both platforms there are linear florescent fixtures mounted parallel to the
platform edge on the inside face of the columns. No lighting re-configuration will be required as a result of a
PSD installation.

Power:

This station has adequate electrical capacity to support the implementation of an APG/PSD system. Please
note, a lack of adequate existing power is not considered to be a determining factor of future feasibility. If in
the future, a PSD/APG project is to be implemented at this station, and it is determined at that time that an
upgrade in power service to the station is required, it would simply mean an increased cost to the project.

Station
Power Capacity Analysis (normal service)
Sl N 191st Street
Peak Demand Load from ConEd Report, 104.0
Last 20 Months, (kW)
Apparent Power (kVA) 1300
Station Peak Demand Load, 361.1
Max Current, (A)
Maximum Amount of Doors 60.0
PSD Total Load Including All Miscellaneous 158.1
Loads, (A)
Total Load (Station Peak + PSD), (A) 519
Station Service Power Capacity, 1200 AF
(Main SB or SG Rating), (A)
Service Spare Capacity, (A) 441(=1200°0.8 - 519)
Is Electrical Service Adequate? Yes
Service capacity based on Con Ed deman loads & service
Notes one line diagram.

Table 1. Normal Service Power Capacity Analysis
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(191st Street Station)

Station
Power Capacity Analysis (reserve service)
o e 191st Street
Peak Demand Load from ConEd 16.0
Report, Last 20 Months, (kW)
Apparent Power (kVA) 20.0
Station Peak Demand Load, 56.0
Max Current, (A)
Maximum Amount of Doors 60.0
PSD Total Load Including All 158.1
Miscellaneous Loads, (A)
Total Load (Station Peak + PSD), (A) 214
Station Service Power Capacity, 1200
(Main SB or SG Rating), (A)
Service Spare Capacity, (A) 746
Is Electrical Service Adequate? Yes
Service capacity based on Con Ed deman loads &
Notes service one line diagram.

Table 2. Reserve Service Power Capacity Analysis

Historic Restrictions:
None

Rough Order-of-Magnitude Cost Estimate:

The rough order-of-magnitude (ROM) cost estimate is based on a summary of anticipated costs developed
through a review of field conditions, analysis of space constraints and existing documentation. It is not
based upon an actual conceptual design. The basis of estimate assumptions is listed in the attached ROM
estimate. The total cost for this station is estimated to be $27.0M to install APGs and $33.6M to install
PSDs (See Appendix E)
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Figure 3 - Typical Platform View
191st Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(181st Street Station)

1.09 - MR 301 | 181st Street Station

Summary: 181t Street Station is not feasible for both APGs and PSDs as their implementation
would result in non-compliant ADA conditions. In the implementation of a platform edge barrier, the
36” minimum corridor requirement for ADA complaint wheelchair movement would not be met as the
remaining width would be 33” (see figure 1).

Description

The 1815t Street Station is a below-grade station with two straight side platforms. The platform structures are
cast-in-place concrete. The width of the platforms ranges from 12-10’ to 13'-0”. The corridor width at this
station’s staircases is 48”. The implementation of a platform edge barrier would reduce this width below the
required minimum of 36”. The remaining 33" or less* would not allow for ADA compliant wheelchair movement.
Furthermore, there is a column adjacent to the staircase measuring 40” from the platform edge, the
implementation of a platform edge barrier would reduce this width to 25” or less* which would not allow for
ADA compliant wheelchair movement. See figure 1 for reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.

Figure 1 - Non-compliant ADA condition
1815t Street Station
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(168th Street Station)

1.10 - MR 302 | 168t Street Station

Summary: 168th Street Station is not feasible for both APGs and PSDs as their implementation
would result in non-compliant ADA conditions. In the implementation of a platform edge barrier, the
32” minimum pinch point requirement for ADA complaint wheelchair movement would not be met as
the remaining width would be 15” (see figure 1.

Description

The 168t Street Station is a below-grade station consisting of two side platforms. The platform widths are
approximately 12-6” throughout. The platforms are straight with one rows of columns at 2'-6” from edge of
platform. At the south end of the northbound platform, the columns flanking station refuse room are 30" from
the platform edge. The implementation of a platform edge barrier would reduce this width to 15" or less* which
would not allow for ADA compliant wheelchair movement nor passenger movement. See figure 1 for
reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.

Figure 1 - Non-compliant ADA condition
168!t Street Station
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(157th Street Station)

1.11 - MR 303 | 157th Street Station

Summary: 157th Street Station is not feasible for both APGs and PSDs as the columns which are
located 14” from the platform edge would impede both access for maintenance and the ability to
egress the train through the hinged emergency exit doors.

Description:

157t Street Station is not feasible for both APGs and PSDs due to the presence of structural columns on the
platforms which are within the envelope that the proposed PSD system(s) would occupy. The columns
pictured in Figure 1 measure approximately 14" from the platform edge, which would prevent a continuous
15"-wide barrier from being installed. Altering the proposed APG/PSD system to adapt to the existing
conditions or relocating the present structural columns pose cost prohibitive scenarios.

Figure 1- Column 1-2" from the edge
157 Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations

(145t Street Station)

1.12 - MR 304 | 145 Street Station

Summary: 145t Street Station is not feasible for both APGs and PSDs as the columns which are
located 14” from the platform edge would impede both access for maintenance and the ability to
egress the train through the hinged emergency exit doors.

Description:

145t Street Station is not feasible for both APGs and PSDs due to the presence of structural columns on the
platforms which are within the envelope that the proposed PSD system(s) would occupy. The columns
pictured in Figure 1 measure approximately 14” from the platform edge, which would prevent a continuous
15"-wide barrier from being installed. Altering the proposed APG/PSD system to adapt to the existing
conditions or relocating the present structural columns pose cost prohibitive scenarios.

Figure 1 - Column 1-2" from the edge
145t Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(137t Street Station)

1.13 - MR 305 | 137t Street / City College Station

Summary: 137t Street is not feasible for both APGs and PSDs as the columns which are located
14” from the platform edge would impede both access for maintenance and the ability to egress the
train through the hinged emergency exit doors.

Description:

137t Street/City College Station is not feasible for both APGs and PSDs due to the presence of structural
columns on the platforms which are within the envelope that the proposed PSD system(s) would occupy. The
columns pictured in Figure 1 measure approximately 14" from the platform edge, which would prevent a
continuous 15”-wide barrier from being installed. Altering the proposed APG/PSD system to adapt to the
existing conditions or relocating the present structural columns pose cost prohibitive scenarios.

Figure 1 - Column 1-2" from the edge
137 Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations

(125th Street Station)

1.14 — MR 306 | 125t Street Station

Summary: 125th Street Station is not feasible for APGs or PSDs due to the elevated Precast T-
Beam platform which has been deemed structurally insufficient to carry the load of a platform edge
barrier system (see Appendix B and figure 1).

Description

The 125th Street Station is an elevated station with two straight side platforms. The platform structures are
precast concrete. There are two staircases at the center of each platform. The platform widths are
approximately 12'-8 throughout. The platform is straight with one row of centered columns supporting the
station canopy. See figure 1 & 2 for reference.

Figure 1- General Station Condition Figure 2 — Precast Slab
125 Street Station 125t Street Station

Page 29 of 69
m New York City Transit February 22, 2019



Table of Contents
Table of Contens| BSTV)

4)x0
NYC Transit Platform Screen Doors Pilot Project —Contract C-32516 / o
Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(116t Street Station)

1.15 - MR 307 | 116 Street Station

Summary: 116t Street Station is not feasible for both APGs and PSDs as the columns which are
located 12” from the platform edge would impede both access for maintenance and the ability to
egress the train through the hinged emergency exit doors.

Description:

116t Street Station is not feasible for both APGs and PSDs due to the presence of structural columns on the
platforms which are within the envelope that the proposed PSD system(s) would occupy. The columns
pictured in Figure 1 measure approximately 12" from the platform edge, which would prevent a continuous
15"-wide barrier from being installed. Altering the proposed APG/PSD system to adapt to the existing
conditions or relocating the present structural columns pose cost prohibitive scenarios.

Figure 1- Column 12" from the edge
116t Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(110t Street Station)

1.16 — MR 308 | 110t Street / Cathedral Parkway Station

Summary: 110t Street Station is not feasible for both APGs and PSDs as the columns which are
located 16” from the platform edge would impede both access for maintenance and the ability to
egress the train through the hinged emergency exit doors.

Description:

110t Street Station is not feasible for both APGs and PSDs due to the presence of structural columns on the
platforms which are within the envelope that the proposed PSD system(s) would occupy. The columns
pictured in Figure 1 measure approximately 16” from the platform edge. While this dimension allows for the
15”"-wide APG/PSD system, installation and maintenance cannot be carried out due to the lack of clear space.
Furthermore egress doors installed on an APG/PSD system would be obstructed by the present columns.
Altering the proposed APG/PSD system to adapt to the existing conditions or relocating the present structural
columns pose cost prohibitive scenarios.

Figure 1- Column 16" from the edge
110™ Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations

(103 Street Station)

1.17 = MR 309 | 103rd Street Station

Summary: 103rd Street Station is not feasible for both APGs and PSDs as the columns which are
located 12” from the platform edge would impede both access for maintenance and the ability to
egress the train through the hinged emergency exit doors.

Description:

103 Street Station is not feasible for both APGs and PSDs due to the presence of structural columns on the
platforms which are within the envelope that the proposed PSD system(s) would occupy. The columns
pictured in Figure 1 measure approximately 12" from the platform edge, which would prevent a continuous
15"-wide barrier from being installed. Altering the proposed APG/PSD system to adapt to the existing
conditions or relocating the present structural columns pose cost prohibitive scenarios.

Figure 1- Column 12" from the edge
103rd Street
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(96 Street Station)

1.18 = MR 310 | 96th Street Station

Summary: 96th Street Station is not feasible for both APGs and PSDs as their implementation would
result in non-compliant ADA conditions. In the implementation of a platform edge barrier, the 36”
minimum corridor requirement for ADA complaint wheelchair movement would not be met as the
remaining width would be 31” (see figure 1).

Description

The 96t Street Station is a below-grade station with two straight centerfisland platforms. The platform
structures are cast-in-place concrete. The width of the platforms ranges from 13'-6’ to 17°-8". The corridor
width at this station’s elevators is 46”. The implementation of a platform edge barrier would reduce this width
below the required minimum of 36”. The remaining 31” or less* would not allow for ADA compliant wheelchair
movement. See figure 1 for reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.

Figure 1 - Non-compliant ADA condition
96! Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(86t Street Station)

1.19 - MR 311 | 86th Street Station

Summary: 86t Street Station Station is not feasible for both APGs and PSDs as the columns which
are located 16” from the platform edge would impede both access for maintenance and the ability to
egress the train through the hinged emergency exit doors.

Description:

86t Street Station is not feasible for both APGs and PSDs due to the presence of structural columns on the
platforms which are within the envelope that the proposed PSD system(s) would occupy. The columns
pictured in Figure 1 measure approximately 16” from the platform edge. While this dimension allows for the
15"-wide APG/PSD system, installation and maintenance cannot be carried out due to the lack of clear space.
Furthermore egress doors installed on an APG/PSD system would be obstructed by the present columns.
Altering the proposed APG/PSD system to adapt to the existing conditions or relocating the present structural
columns pose cost prohibitive scenarios.

Figure 1- Column 16" from the edge
86 Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(791 Street Station)

1.20 - MR 312 | 79th Street Station

Summary: 79th Street Station is not feasible for both APGs and PSDs as the columns which are
located 15” from the platform edge would impede both access for maintenance and the ability to
egress the train through the hinged emergency exit doors.

Description:

79t Street Station is not feasible for both APGs and PSDs due to the presence of structural columns on the
platforms which are within the envelope that the proposed PSD system(s) would occupy. The columns
pictured in Figure 1 measure approximately 15” from the platform edge. While this dimension allows for the
15”-wide APG/PSD system, installation and maintenance cannot be carried out due to the lack of clear space.
Furthermore, egress doors installed on an APG/PSD system would be obstructed by the present columns.
Altering the proposed APG/PSD system to adapt to the existing conditions or relocating the present structural
columns pose cost prohibitive scenarios.

Figure 1- Column 16" from the edge
79t Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(72nd Street Station)

1.21 - MR 313 | 72nd Street Station

Summary: 72nd Street Station is not feasible for both APGs and PSDs as their implementation
would result in non-compliant ADA conditions. In the implementation of a platform edge barrier, the
36” minimum corridor requirement for ADA complaint wheelchair movement would not be met at five
platform stairs as the remaining width would be 15” (see figure 1).

Description

The 72 Street Station is a below-grade station with two straight centerfisland platforms. The platform
structures are cast-in-place concrete. The width of the platforms is approximately 15’-6”. The corridor width at
this platform stairs is 30”. The implementation of a platform edge barrier would reduce this width below the
required minimum of 36”. The remaining 15" or less* would not allow for ADA compliant wheelchair movement
nor regular passenger movement. See figure 1 for reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.

Figure 1 - Non-compliant ADA condition
72nd Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(66th Street Station)

1.22 - MR 314 | 66th Street / Lincoln Center Station

Summary: 66th Street Station is not feasible for both APGs and PSDs as the columns which are
located 18” from the platform edge would impede both access for maintenance and the ability to
egress the train through the hinged emergency exit doors.

Description:

66t Street Station is not feasible for both APGs and PSDs due to the presence of structural columns on the
platforms which are within the envelope that the proposed PSD system(s) would occupy. The columns
pictured in Figure 1 measure approximately 18” from the platform edge. While this dimension allows for the
15"-wide APG/PSD system, installation and maintenance cannot be carried out due to the lack of clear space.
Furthermore, egress doors installed on an APG/PSD system would be obstructed by the present columns.
Altering the proposed APG/PSD system to adapt to the existing conditions or relocating the present structural
columns pose cost prohibitive scenarios.

Figure 1- Column 18" from the edge
66 Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(59t Street Columbus Circle Station)

1.23 - MR 315 | 59t Street / Columbus Circle Station

Summary: 59th Street Station is not feasible for both APGs and PSDs as the columns which are
located 18” from the platform edge would impede both access for maintenance and the ability to
egress the train through the hinged emergency exit doors.

Description:

59t Street Station is not feasible for both APGs and PSDs due to the presence of structural columns on the
platforms which are within the envelope that the proposed PSD system(s) would occupy. The columns
pictured in Figure 1 measure approximately 18” from the platform edge. While this dimension allows for the
15”-wide APG/PSD system, installation and maintenance cannot be carried out due to the lack of clear space.
Furthermore, egress doors installed on an APG/PSD system would be obstructed by the present columns.
Altering the proposed APG/PSD system to adapt to the existing conditions or relocating the present structural
columns pose cost prohibitive scenarios.

Figure 1- Column 18" from the edge
59 Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(50t Street Station)

1.24 - MR 316 | 50th Street Station

Summary: 50th Street Station is not feasible for both APGs and PSDs as the columns which are
located 18” from the platform edge would impede both access for maintenance and the ability to
egress the train through the hinged emergency exit doors.

Description:

50t Street Station is not feasible for both APGs and PSDs due to the presence of structural columns on the
platforms which are within the envelope that the proposed PSD system(s) would occupy. The columns
pictured in Figure 1 measure approximately 18” from the platform edge. While this dimension allows for the
15”-wide APG/PSD system, installation and maintenance cannot be carried out due to the lack of clear space.
Furthermore, egress doors installed on an APG/PSD system would be obstructed by the present columns.
Altering the proposed APG/PSD system to adapt to the existing conditions or relocating the present structural
columns pose cost prohibitive scenarios.

Figure 1- Column 18" from the edge
501 Street Station
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(42 Street Station)

1.25-MR 317 | 42nd Street / Times Square Station

Summary: 42nd Street Station is not feasible for both APGs and PSDs as their implementation
would result in non-compliant ADA conditions. In the implementation of a platform edge barrier, the
32” minimum pinch point requirement for ADA complaint wheelchair movement would not be met at
the south end of the platform as the remaining width would be 27" (see figure 1).

Description

The 42nd Street Station is an underground station consisting of two center / island platforms. The platforms
are approximately 21'-2" wide throughout. At the southern end of the northbound platform there are 42
between the column and the platform edge. The implementation of a platform edge barrier would reduce this
width to 27" or less* which would not allow for ADA compliant wheelchair movement nor passenger movement.
See figure 1 for reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.

Figure 1 - Non-Compliant ADA condition
42nd Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(34th Street/Penn Station)

1.26 — MR 318 | 34th Street / Penn Station

Summary: 34th Street Station is not feasible for both APGs and PSDs as their implementation would
result in non-compliant ADA conditions. In the implementation of a platform edge barrier, the 32”
minimum pinch point requirement for ADA complaint wheelchair movement would not be met at all
stairs as the remaining width would be 27” (see figure 1).

Description

The 34th Street Station is an underground station consisting one center / island platform. The platforms are
approximately 7’ wide throughout. At the north end of the northbound platform there is 42” between the column
and the platform edge. The implementation of a platform edge barrier would reduce this width to 27" or less*
which would not allow for ADA compliant wheelchair movement nor passenger movement. See figure 1 for
reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.

Figure 1— Non-Compliant ADA condition
34! Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(28 Street Station)

1.27 —= MR 319 | 28th Street Station

Summary: 28th Street Station is not feasible for both APGs and PSDs as their implementation would
result in non-compliant ADA conditions. In the implementation of a platform edge barrier, the 36”
minimum corridor requirement for ADA complaint wheelchair movement would not be met at south
end of the southbound platform as the remaining width would be 33” (see figure 1).

Description

The 28th Street Station is a below-grade station with two platforms. The platform structures are cast-in-place
concrete. The width of the platforms are approximately 11’-10”. The implementation of a platform edge barrier
would reduce this width at the south end of the southbound platform below the required minimum of 36”. The
remaining 33" or less* would not allow for ADA compliant wheelchair movement nor passenger movement.
See figure 1 for reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.

Figure 1 - Non-Compliant ADA condition
28th Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(23rd Street Station)

1.28 - MR 320 | 23rd Street Station

Summary: 23rd Street Station is not feasible for both APGs and PSDs as their implementation would
result in non-compliant egress conditions. In the implementation of a platform edge barrier, the 5
11”7 minimum corridor requirement for evacuation would not be met at the south end of the
northbound platform as the existing width is 5-10” (see figure 1).

Description

23 Street Station is a below-grade station with two straight side platforms. The platform structures are cast-
in-place concrete. The width of the platforms ranges from 510" to 11'-10".

Platform width at the ends of the northbound & southbound platform are 5-10” or 70”. Our station egress
analysis (attached as Appendix C) finds that 511" is @ minimum side platform width which will not impede
egress with an installed PSD system. See figure 1 for reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.

Figure 1 - Non-Compliant code condition
231 Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(18 Street Station)

1.29 - MR 321 | 18th Street Station

Summary: 18th Street Station is not feasible for both APGs and PSDs as their implementation would
result in non-compliant egress conditions. In the implementation of a platform edge barrier, the 5
117 minimum corridor requirement for evacuation would not be met at the south end of the
southbound platform as the existing width is 5-0" (see figure 1).

Description

18th Street Station is a below-grade station with two straight side platforms. The platform structures are cast-
in-place concrete. The width of the platforms ranges from 5’-0’ to 11'-6".

Platform width at the southern end of the southbound platform is 5'-0” or 60”. Our station egress analysis
(attached as Appendix C) finds that 5'-11" is a minimum side platform width which will not impede egress with
an installed PSD system. See figure 1 for reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.

Figure 1 - Non-Compliant code condition
18" Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(14t Street Station)

1.30 - MR 322 | 14th Street Station

Summary: 14th Street Station is not feasible for both APGs and PSDs as their implementation would
result in non-compliant egress conditions. In the implementation of a platform edge barrier, the 5
117 minimum corridor requirement for evacuation would not be met at the south end of the
northbound platform as the existing width is 5-0 (see figure 1).

Description

14t Street Station is a below-grade station with two straight center/ island platforms. The platform structures
are cast-in-place concrete. The width of the platforms ranges from 5’-0’ to 19'-4".

Platform width at the southern end of both platforms is 5-0" or 60”. Our station egress analysis (attached as
Appendix C) finds that 5'-11” is a minimum side platform width which will not impede egress with an installed
PSD system. See figure 1 for reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.

Figure 1— Non-Compliant code condition
14th Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(Christopher Street Station)

1.31 - MR 323 | Christopher Street Station
Summary: Christopher Street Station is not feasible for both APGs and PSDs due to lack of available
space for the PSD equipment room.

Description

Christopher Street Station is a below-grade station with two straight side platforms. The platform structures
are cast-in-place concrete. There is a single row of columns on each platform.

Due to the extremely limited width of the existing platforms, there is no available space for the equipment
room. Figure 2 below shows the minimum width required (12-11") for construction of a PSD equipment room
on a station platform. Figure 1, below, demonstrates the lack of available space within the southbound control
area. The northbound control area is similar.

Figure 1- Congested/Narrow Station Plan
Christopher Street Station

Figure 2 - Diagram demonstrating minimum platform width dimensions
(A Division train shown; B Division requires same dimension
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations

(Houston Street Station)

1.32 = MR 324 | Houston Street Station

Summary: Houston Street is feasible for both APGs and PSDs. Platform edge reconstruction may
be required to support the requirements of an APG system (see Appendix B). Existing power is
adequate.

Description

Houston Street Station is a below ground station with two side platforms (see Figure 1). The platform
structures are cast-in-place concrete. Columns are located throughout the length of the platforms along the
platform edge. Column faces measure approximately 4'-0” from the platform edge. The platform widths are
approximately 12-0” throughout. Ceiling heights measure no less than 7'-6” throughout.

Full Height PSDs: Full height PSDs will require lateral structural bracing to the station ceiling as well as
reconfiguration of existing ceiling-mounted systems to address edge-of-platform requirements of lighting,
entrapment prevention sensors, CCTV, and standard NYCT wayfinding signage.

Half Height PSDs (aka APGs): This system is less likely to affect existing lighting and other systems on
the ceiling. Depending on the half height PSD design, sensors may be ceiling-mounted or mounted on the
APG unit itself. In any case, there will be a CCTV camera over each motorized sliding door which will need
to be in coordination with existing or replacement lighting.

Equipment Room
The equipment room can be located at the southbound control area of the station (see Figure 1, Figure 2).
The proposed room dimensions are 27'-6" x 7-0".

Track Layout

Tracks are tangent. Therefore we are not expecting that gaps between the platform and train will exacerbate
the gap between the train doors and the PSDs. However, per NYCT standards, the Limiting Line of Line
Equipment (LLLE) would necessitate the placement of PSDs sufficiently distant from the train doors to
create gaps that would have to be addressed by entrapment prevention measures.

Platform Edge Condition

The platform edges were reconstructed in the early 1990’s. From our limited visual inspection and our
knowledge of repair strategies used in station rehabilitations over the last thirty years, structural work would
at a minimum be required for the installation of an APG system.
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(Houston Street Station)

Figure 1 - Overall Station Plan
Houston Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations

(Houston Street Station)
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Figure 2—- PSD Equipment Room 1 Detail
Houston Street Station

Figure 3 — Typical platform view
Houston Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations

(Houston Street Station)

Platform obstructions within 5’ of edge:
e Columns

Please note that in the ADA boarding zones, existing columns obstruct the 60” circle requirement discussed
in the ADA summary in Appendix A. The installation of a PSD system would not further exacerbate these
conditions.

Lighting:

Existing lighting: Throughout both platforms there are linear florescent fixtures mounted parallel to the
platform edge. Depending on the specific APG/PSD design used, there could be no or minimal alterations to
the existing lighting configuration

Power:

This station has adequate electrical capacity to support the implementation of an APG/PSD system. We do
not consider a lack of adequate existing power to be a determining factor of future feasibility. If in the future,
a PSD/APG project is to be implemented at this station, and it is determined at that time that an upgrade in
power service to the station is required, it would simply mean an increased cost to the project. Below in Table
1 & Table 2 please see the Power Capacity Analysis for this station.

Station
Power Capacity Analysis (normal service)
o e Houston Street Varick St.
Peak Demand Load from ConEd Report, 40.8
Last 20 Months, (kW)
Apparent Power (kVA) 510
Station Peak Demand Load, 1417
Max Current, (A)
Maximum Amount of Doors 60.0
PSD Total Load Including All 158.1
Miscellaneous Loads, (A)
Total Load (Station Peak + PSD), (A) 299
Station Service Power Capacity, 800
(Main SB or SG Rating), (A)
Service Spare Capacity, (A) 341(=8000.8-299)
Is Electrical Service Adequate? Yes
Info based on "Electrical Distribution Room Wiring
Notes diagram" and photos.

Table 1. Normal Service Power Capacity Analysis
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(Houston Street Station)

Station
Power Capacity Analysis (reserve service)
o e Houston Street Varick St.
Peak Demand Load from ConEd 104
Report, Last 20 Months, (kW)
Apparent Power (kVA) 130
Station Peak Demand Load, 36.0
Max Current, (A)
Maximum Amount of Doors 60.0
PSD Total Load Including All 158.1
Miscellaneous Loads, (A)
Total Load (Station Peak + PSD), (A) 194
Station Service Power Capacity, 800
(Main SB or SG Rating), (A)
Service Spare Capacity, (A) 446 (=800°0.8 - 194)
Is Electrical Service Adequate? Yes
Info based on "Electrical Distribution Room Wiring
Notes diagram" and photos.

Table 2. Reserve Service Power Capacity Analysis

Historic Restrictions:
None

Rough Order-of-Magnitude Cost Estimate:

The rough order-of-magnitude (ROM) cost estimate is based on a summary of anticipated costs developed
through a review of field conditions, analysis of space constraints and existing documentation. Itis not based
upon an actual conceptual design. The basis of estimate assumptions are listed in the attached ROM
estimate. The total cost for this station is estimated to be $27.2M to install APGs and $34.2M to install PSDs
(See Appendix E)
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(Canal Street Station)

1.33 - MR 325 | Canal Street Station

Summary: Canal Street Station is feasible for both APGs and PSDs. Platform edge reconstruction
may be required to support the requirements of an APG system (see Appendix B). Existing power
is adequate.

Description

Canal Street Station is a below ground station with two side platforms (see Figure 1). The platform
structures are cast-in-place concrete. Columns are located throughout the length of the platforms along the
platform edge. Column faces measure approximately 4'-0” from the platform edge. The platform widths are
approximately 12-0” throughout. Ceiling heights measure no less than 7'-6” throughout.

Full Height PSDs: Full height PSDs will require lateral structural bracing to the station ceiling as well as
reconfiguration of existing ceiling-mounted systems to address edge-of-platform requirements of lighting,
entrapment prevention sensors, CCTV, and standard NYCT wayfinding signage.

Half Height PSDs (aka APGs): This system is less likely to affect existing lighting and other systems on
the ceiling. Depending on the half height PSD design, sensors may be ceiling-mounted or mounted on the
APG unit itself. In any case, there will be a CCTV camera over each motorized sliding door which will need
to be in coordination with existing or replacement lighting.

Equipment Room
The equipment room can be located at the abandoned passageway at the south end of the station (see
Figure 1, Figure 2). The proposed room dimensions are 27'-6" x 7-0".

Track Layout

Tracks are tangent. Therefore we are not expecting that gaps between the platform and train will exacerbate
the gap between the train doors and the PSDs. However, per NYCT standards, the Limiting Line of Line
Equipment (LLLE) would necessitate the placement of PSDs sufficiently distant from the train doors to
create gaps that would have to be addressed by entrapment prevention measures.

Platform Edge Condition

The platform edges were reconstructed in the early 1990’s. From our limited visual inspection and our
knowledge of repair strategies used in station rehabilitations of the last thirty years, structural work would only
be required for the installation of an APG system. The 2012 NYCT conditions survey information was not
ascertainable at the time of drafting this report, where on a scale of 1 to 5, a rating of 1 indicates no apparent
deterioration and 5 indicates that the observed deterioration will require immediate repair. Any platform edge
with a rating above 2.5 requires platform rehabilitation regardless of if an APG or PSD system is utilized.
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(Canal Street Station)

Figure 1 - Overall Station Plan
Canal Street Station
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Figure 2— PSD Equipment Room 1 Detail
Canal Street Station

Figure 3 — Typical platform view
Canal Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(Canal Street Station)

Platform obstructions within 5’ of edge:
e Columns

Please note that in the ADA boarding zones, existing columns obstruct the 60” circle requirement discussed
in the ADA summary in Appendix A. The installation of a PSD system would not further exacerbate these
conditions.

Lighting:

Existing lighting: Throughout both platforms there are linear florescent fixtures mounted parallel to the
platform edge on the inside face of the columns. No lighting re-configuration will be required as a result of a
PSD installation.

Power:

This station has adequate electrical capacity to support the implementation of an APG/PSD system. We do
not consider a lack of adequate existing power to be a determining factor of future feasibility. If in the future,
a PSD/APG project is to be implemented at this station, and it is determined at that time that an upgrade in
power service to the station is required, it would simply mean an increased cost to the project. Below in Table
1 & Table 2 please see the Power Capacity Analysis for this station.

Station

Power Capacity Analysis (normal service)
Canal Street

Station Name

Peak Demand Load from ConEd Report, 0.0
Last 20 Months, (kW)
Apparent Power (kVA) 00
Station Peak Demand Load, 0.0
Max Current, (A)
Maximum Amount of Doors 60.0
PSD Total Load Including All 158.1
Miscellaneous Loads, (A)
Total Load (Station Peak + PSD), (A) 158
Station Service Power Capacity, 800

(Main SB or SG Rating), (A)
Service Spare Capacity, (A)

482 (= 800°0.8 - 158)

Is Electrical Service Adequate? Yes

Service capacity data is based on photos. Only
partial one line diagram (for tunnel lighting) is
available. Also the above capacity is based on zero
KW demand for Normal power submitted by Con
Ed.

Notes

Table 1. Normal Service Power Capacity Analysis
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(Canal Street Station)

Station

Power Capacity Analysis (reserve service)
Canal Street

Station Name

Peak Demand Load from ConEd 37.2
Report, Last 20 Months, (kW)
Apparent Power (kVA) 46.5
Station Peak Demand Load, 130.0
Max Current, (A)
Maximum Amount of Doors 60.0
PSD Total Load Including All 158.1
Miscellaneous Loads, (A)
Total Load (Station Peak + PSD), (A) 288
Station Service Power Capacity, 800

(Main SB or SG Rating), (A)
Service Spare Capacity, (A)

352 (= 800%0.8 - 288)

Is Electrical Service Adequate? Yes

Service capacity data is based on photos. Only
partial one line diagram (for tunnel lighting) is
available. Also the above capacity is based on
Notes demand KW for Reserve power. Normal demand
report shows all zeros, suggesting all power has
been supplied by Reserve service.

Table 2. Reserve Service Power Capacity Analysis

Historic Restrictions:
None

Rough Order-of-Magnitude Cost Estimate:

The rough order-of-magnitude (ROM) cost estimate is based on a summary of anticipated costs developed
through a review of field conditions, analysis of space constraints and existing documentation. Itis not based
upon an actual conceptual design. The basis of estimate assumptions are listed in the attached ROM
estimate. The total cost for this station is estimated to be $27.6M to install APGs and $35.3M to install PSDs
(See Appendix E)
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(Franklin Street Station)

1.34 — MR 326 | Franklin Street Station

Summary: Franklin Street is feasible for both APGs and PSDs. Platform edge reconstruction may
be required to support the requirements of an APG system (see Appendix B). Existing power is
adequate.

Description

Franklin Street Station is a below ground station with two side platforms (see Figure 1). The platform
structures are cast-in-place concrete. Columns are located throughout the length of the platforms along the
platform edge. Column faces measure approximately 4'-0” from the platform edge. The platform widths are
approximately 11-4” throughout. Ceiling heights measure no less than 7'-6” throughout.

Full Height PSDs: Full height PSDs will require lateral structural bracing to the station ceiling as well as
reconfiguration of existing ceiling-mounted systems to address edge-of-platform requirements of lighting,
entrapment prevention sensors, CCTV, and standard NYCT wayfinding signage.

Half Height PSDs (aka APGs): This system is less likely to affect existing lighting and other systems on
the ceiling. Depending on the half height PSD design, sensors may be ceiling-mounted or mounted on the
APG unit itself. In any case, there will be a CCTV camera over each motorized sliding door which will need
to be in coordination with existing or replacement lighting.

Equipment Room
The equipment room can be located at the northbound control area of the station (see Figure 1, Figure 2).
The proposed room dimensions are 27'-6" x 7-0".

Track Layout

Tracks are tangent. Therefore we are not expecting that gaps between the platform and train will exacerbate
the gap between the train doors and the PSDs. However, per NYCT standards, the Limiting Line of Line
Equipment (LLLE) would necessitate the placement of PSDs sufficiently distant from the train doors to
create gaps that would have to be addressed by entrapment prevention measures.

Platform Edge Condition

The platform edges were reconstructed in the early 1990’s. From our limited visual inspection and our
knowledge of repair strategies used in station rehabilitations of the last thirty years, structural work would only
be required for the installation of an APG system. The 2012 NYCT conditions survey information was not
ascertainable at the time of drafting this report, where on a scale of 1 to 5, a rating of 1 indicates no apparent
deterioration and 5 indicates that the observed deterioration will require immediate repair. Any platform edge
with a rating above 2.5 requires platform rehabilitation regardless of if an APG or PSD system is utilized.
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(Franklin Street Station)

Figure 1 - Overall Station Plan
Franklin Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(Franklin Street Station)

Figure 2—- PSD Equipment Room 1 Detail
Franklin Street Station

Figure 3 — Typical platform view
Franklin Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations

(Franklin Street Station)

Platform obstructions within 5’ of edge:
e Columns

Please note that in the ADA boarding zones, existing columns obstruct the 60” circle requirement discussed
in the ADA summary in Appendix A. The installation of a PSD system would not further exacerbate these
conditions.

Lighting:

Existing lighting: Throughout both platforms there are linear florescent fixtures mounted parallel to the
platform edge. Depending on the specific APG/PSD design used, there could be no or minimal alterations to
the existing lighting configuration

Power:

This station has adequate electrical capacity to support the implementation of an APG/PSD system. We do
not consider a lack of adequate existing power to be a determining factor of future feasibility. If in the future,
a PSD/APG project is to be implemented at this station, and it is determined at that time that an upgrade in
power service to the station is required, it would simply mean an increased cost to the project. Below in Table
1 please see the Power Capacity Analysis for this station.

Station
Power Capacity Analysis (normal service)

Station Name

Franklin Street

(Main SB or SG Rating), (A)

Peak Demand Load from ConEd Report, 39.6
Last 20 Months, (kW)
Apparent Power (kVA) 49.5
Station Peak Demand Load, 1375
Max Current, (A)
Maximum Amount of Doors 60.0
PSD Total Load Including All 158.1
Miscellaneous Loads, (A)

Total Load (Station Peak + PSD), (A) 296
Station Service Power Capacity, 600

Service Spare Capacity, (A)

184 (=60070.8 - 296)

s Electrical Service Adequate?

Yes

Notes

Normal demand information available. No reserve

service.

Table 1. Normal Service Power Capacity Analysis
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(Franklin Street Station)

Historic Restrictions:
None

Rough Order-of-Magnitude Cost Estimate:

The rough order-of-magnitude (ROM) cost estimate is based on a summary of anticipated costs developed
through a review of field conditions, analysis of space constraints and existing documentation. Itis not based
upon an actual conceptual design. The basis of estimate assumptions are listed in the attached ROM
estimate. The total cost for this station is estimated to be $27.1M to install APGs and $33.7M to install PSDs
(See Appendix E)
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(Chambers Street Station)

1.35 = MR 327 | Chambers Street Station

Summary: Chambers Street Station is not feasible for both APGs and PSDs as their implementation
would result in non-compliant ADA conditions. In the implementation of a platform edge barrier, the
36” minimum corridor requirement for ADA complaint wheelchair movement would not be met as the
remaining width would be 15” (see figure 1).

Description

The Chambers Street Station is a below-grade station with two straight center / island platforms. The platform
structures are cast-in-place concrete. The width of the platforms is approximately 17°-2". The corridor width at
the southern end of the southbound platform is 46”. The implementation of a platform edge barrier would
reduce this width below the required minimum of 36”. The remaining 31" or less* would not allow for ADA
compliant wheelchair movement. See figure 1 for reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.

Figure 1 - Non-compliant ADA condition
Chambers Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(Cortlandt Street Station)

1.36 — MR 328 | Cortlandt Street / WTC Station

Summary: Cortlandt Street is feasible for both APGs and PSDs. Platform edge reconstruction
may be required to support the requirements of an APG system (see Appendix B). Power
adequacy could not be ascertained for this station as a history of meter readings was not available
for analysis due to the seventeen-year closure of the station. However, a lack of adequate existing
power is not considered to be a determining factor of future feasibility.

Description

Cortlandt Street Station is a below ground station with two side platforms (see Figure 1). The platform
structures are cast-in-place concrete. Columns are located throughout the length of the platforms along the
platform edge. Column faces measure approximately 3'-2” from the platform edge. The platform widths
approximately range from 10-4” to 22'-0” throughout. Ceiling heights measure no less than 7'-6” throughout.

Full Height PSDs: Full height PSDs will require lateral structural bracing to the station ceiling as well as
reconfiguration of existing ceiling-mounted systems to address edge-of-platform requirements of lighting,
entrapment prevention sensors, CCTV, and standard NYCT wayfinding signage.

Half Height PSDs (aka APGs): This system is less likely to affect existing lighting and other systems on
the ceiling. Depending on the half height PSD design, sensors may be ceiling-mounted or mounted on the
APG unit itself. In any case, there will be a CCTV camera over each motorized sliding door which will need
to be in coordination with existing or replacement lighting.

Equipment Room
The equipment room can be located at the north end of the southbound platform (see Figure 1, Figure 2).
The proposed room dimensions are 27-6” x 7°-0”.

Track Layout

Tracks are nearly tangent. Therefore we are not expecting that gaps between the platform and train will
exacerbate the gap between the train doors and the PSDs. However, per NYCT standards, the Limiting Line
of Line Equipment (LLLE) would necessitate the placement of PSDs sufficiently distant from the train doors
to create gaps that would have to be addressed by entrapment prevention measures.

Platform Edge Condition

The platform edges were reconstructed within the past five years as part of the station reconstruction project.
From our limited visual inspection and our knowledge of repair strategies used in station rehabilitations of the
last thirty years, structural work would only be required for the installation of an APG system.
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(Cortlandt Street Station)

Figure 1 - Overall Station Plan
Cortlandt Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(Cortlandt Street Station)

Figure 2 — PSD Equipment Room 1 Detail
Cortlandt Street Station

Figure 3 — Typical platform view
Cortlandt Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(Cortlandt Street Station)

Platform obstructions within 5’ of edge:
o  Columns at north and south ends of both platforms

These obstructions do not present an impediment to the installation of PSDs.

Lighting:
Existing lighting: Throughout both platforms, linear LED lighting perpendicular to the platform edge.
Installation of APG/PSD will not affect the existing lighting configuration.

Power:

A history of meter readings were not available for analysis due to the seventeen-year closure of the station.
However, we do not consider a lack of adequate existing power to be a determining factor of future feasibility.
If in the future, a PSD/APG project is to be implemented at this station, and it is determined at that time that
an upgrade in power service to the station is required, it would simply mean an increased cost to the project.

Historic Restrictions:
None

Rough Order-of-Magnitude Cost Estimate:

The rough order-of-magnitude (ROM) cost estimate is based on a summary of anticipated costs developed
through a review of field conditions, analysis of space constraints and existing documentation. Itis not based
upon an actual conceptual design. The basis of estimate assumptions are listed in the attached ROM
estimate. The total cost for this station is estimated to be $27.6M to install APGs and $34.8M to install PSDs
(See Appendix E)
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘1’ Line Stations
(Rector Street Station)

1.37 —= MR 329 | Rector Street Station

Summary: Rector Street Station is not feasible for both APGs and PSDs due to lack of available
space for the PSD equipment room, and due to non-compliant ADA dimensions at the northbound
platform.

Description

Rector Street Station is a below-grade station with two straight side platforms. The platform structures are
cast-in-place concrete. There is a single row of columns on each platform.

Due to the extremely limited width of the existing platforms, there is no available space for the equipment
room. Figure 2 below shows the minimum width required (12'-11") for construction of a PSD equipment room.
The width of the existing platform is only 11°-8". Figure 1, below, demonstrates the lack of available space
within the northbound control area. The other control areas / exits are similar.

In addition to the above limitation, the installation of PSDs will create constrained dimensions. The width at
the northern end of the northbound platform is 38”. The implementation of a platform edge barrier would
reduce this width below the required minimum of 36”. The remaining 23" or less* would not allow for ADA
compliant wheelchair movement nor regular passenger movement. See figure 3 for reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by
the dynamic envelope of the trains.

-
-
-

-
-
-
-

Figure 1 - Congested/Narrow Station Plan -
Rector Street Station
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Figure 2 - Diagram demonstrating minimum platform width dimensions
(A Division train shown; B Division requires same dimension
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Figure 3- Non-compliant ADA zone at north end of northbound platform
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1.38 — MR 330 | South Ferry Station

Summary: South Ferry Station is not feasible for both APGs and PSDs as their implementation
would result in non-compliant egress conditions. In the implementation of a platform edge barrier,
the 5™11” minimum corridor requirement for evacuation would not be met at the various areas along
each platform as the existing width is 4*-8” (see figure 1).

Description

South Ferry Station is a below-grade station with one centerfisland platform. The platform structures are cast-
in-place concrete. There is a single row of columns at the center of the platform.

Platform width adjacent to various facility rooms on the platform is 4-8”. With the installation of PSDs, this
dimension will be reduced to 41” or less*. Our station egress analysis (See Appendix C) finds that 5-11”is a
minimum platform width which will not impede egress via emergency exit doors with an installed PSD system.
See figure 1 for reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains

Figure 1 - Congested/Narrow Station Plan
South Ferry Street Station
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Appendix A - Tier 2-3 Technology Assessment (Summary of Sections 2.0 through 5.0)

1.0

Executive Summary

This Technology Assessment was first submitted to NYCT as part of the first Line report that recommended the location
of the Pilot PSD installation. It is included in the Line reports that follow as an Appendix for reference in the series of
Line reports that will make up the System-wide Feasibility Study analyzing the challenges to be met, modifications
required, and rough order of magnitude cost associated with the integration of automated fall protection into the existing
NYC Transit system. This system-wide study will be performed over the coming months and years.

To quote from our scope of work for this system-wide study:

2.0

1.0 The study will employ a hierarchical approach to assess the feasibility of installing Platform Screen Doors
(PSDs), Automatic Platform Gates (APGs) or Rope Platform Screen Doors (RPSDs) via development of a
screening criteria that defines ‘fatal flaws’ and/or critical cost factors. These screening criteria shall be
recorded . . . for future reference.

1.1 Feasibility criteria addressed in Tier 1 screening will include the mix of cars classes at a given platform
edge and the feasibility of PSD/APG/RPSDs given the mix of car door locations.
1.2 For subway stations and platform edges that pass Tier 1 screening, subsequent feasibility criteria for Tier
2 Stations’ screening will include the following:

Column location in relation to the platform edge
Platform edge clearance adjacent to stairs and other impediments

Impacts to ADA path of travel and boarding areas

Conflicts of PSD/APG/RPSDs with Signals cables

Sulfficient platform width

Extreme non-tangent track
1.3 For subway stations and platform edges that pass Tier 2 screening, subsequent feasibility criteria for Tier 3

Stations will include the following:

Structural capacity of platforms to accept PSD/APG/RPSDs

Feasibility & location for PSD/APG/RPSDs equipment room

Confirmation of adequate power for PSD/APG/RPSDs

Preliminary screening for the need to perform computational fluid dynamics (CFD) modeling for a
given station due to existing conditions.

e. Determination of communications requirements, availability and cost
f.  Determination of gap detection and entrapment avoidance technology requirements
Determination of light fixture or other conflicts due to existing conditions

o Q0T

aoow

g.
1.4 The scope will include field surveys of all stations and platforms that pass Tier 1 screening, as required.
1.5 A feasibility report that compiles all findings, including recommended technology(s) and rough order of

magnitude estimates for Tier 3 stations will be provided on a Line by Line basis.

Technology Overview

Platform screen doors (PSDs) and automatic platform gates (APGs) are permanent glazed barrier systems
erected along the edge of a platform. Rope Platform Screen Doors (RPSDs) are horizontal cable barrier
systems that raise and lower at the platform edge. These systems and solutions provide numerous benefits
to the subway system including increased safety, reduction of track fires, potentially improved operations and
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Appendix A - Tier 2-3 Technology Assessment (Summary of Sections 2.0 through 5.0)

a customer focused user experience. While there are many benefits, there are also challenges including
entrapment, berthing and additional complexity to the subway system.

There are common advantages, challenges to overcome and disadvantages to introducing platform edge
barrier technologies into an existing subway system that was never designed for such technology. A simple
analogy to the challenge of installing these barriers is to look at New York City before cars and after cars. The
introduction of cars changed the way the streets were designed. The downtown area has narrow winding
streets with tight vehicle lanes, even one way, where cars squeeze through the concrete canyons. Midtown
has wide streets and avenues with multiple lanes for driving and parking. Midtown was designed for the
technology, where downtown was not. This effort seeks to put a new safety technology into crowded stations
designed over 100 years ago for a lower population and less frequency.

Listed below are the common advantages and disadvantages of these systems. The types of systems and
their individual Pros and Cons are identified in the following sections of this chapter.

2.0.1  Platform Edge Barrier Systems
Pros

a. Eliminates the possibility of customers being pushed off the platform.

b. Reduces the possibility of suicide. Effectiveness diminishes as the height of the barrier
system reduces.

c. A reduction in track fires from less debris being thrown on the tracks. Effectiveness
diminishes with lower heights and opacity of barrier system.

d. There will be a significant reduction in illegal track access.

a. Space constraints, due to layout of station including potential column interferences and
platform widths, must be reconciled with the Americans with Disabilities Act (ADA) and
Building Code of NY State (BCNYS) requirements.

b. Requires sufficient space for barrier system electronic control equipment and/or a new
control room if space is not available in existing station communication room(s).

¢. New maintenance requirements of a new electro-mechanical system (most of it can be done
from the platform) including cleaning of the trackside glass, cleaning of the gap detection
sensors, routine belt replacement, etc.

d. Requires structural capacity to accept selected cantilevered barrier system. Some stations

may require remediation work to reinforce the platform edges.

Requires sufficient electrical power and sufficient bandwidth for RCC monitoring.

Station maintenance from the trackside must be performed through barrier openings.

Will increase the time needed for station cleaning.

Interference with police radio coverage from antennas on the track wall will require

additional study and potentially increase antenna installations.

i.  Passengers currently have 100% availability to the subway car doors. When there is a fault
in the system or a mechanical breakdown (reportedly rare at other agencies), there will be
a reduction in access to the car doors.

Sa ™o

Page 3 of 28

m New York City Transit September 15, 2017



NYC Transit Platform Screen Doors Pilot Project —Contract C-32518
Appendix A - Tier 2-3 Technology Assessment (Summary of Sections 2.0 through 5.0)

j. Grounding requirements include the need to paint columns within arm’s reach of the
platform barriers with a non-conductive coating, similar to vinyl ester, to reduce stray voltage
touch potential.

k. Lighting directly above the platform edge will likely need to be relocated to accommodate
structure and overhead gap detection devices.

[ Other cabling/conduit under the platform edge or elsewhere in this area will also need to be
relocated.

Photo 1 — Free-standing PSDs at Westminster Station, London, UK.

2.1 Platform Screen Doors (PSDs)

Physical Characteristics

Platform screen doors are tall, vertically glazed barriers that are installed along the platform edge to
separate the track way from the platform. Platform screen door systems are modularized and consist
of glazed bi-parting doors, glazed fixed panels and glazed emergency exit doors with a common
header on top. The header is made of aluminum or steel and houses the electro-mechanical
equipment that operates the doors including the motorized drive system, controls and wiring. A
single motor controls both leaves of a door opening.
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The PSD assembly is typically 8'-0” tall to the top of the header. The bi-parting doors are aligned to
the train doors when the car is berthed. There is a berthing tolerance in the sizing of the door opening
widths, making the PSD openings wider than the car body doors. This will allow enough clearance
between the two sets of doors to maintain ADA clearance requirements should the train not berth
accurately.

PSDs may be cantilevered from the platform, hung from structure overhead or span from platform to
overhead structure. Due to the variability of existing conditions in the NYCT system, PSDs
cantilevered from the platform present the most flexible option.

There may be additional construction above the PSD header to physically separate the track-way
from the platform. This is usually the case in new stations where the platform can be air conditioned
or air tempered for customer comfort. In the existing NYCT system however, installation of PSDs in
below grade stations should be based on design criteria developed from Computation Fluid
Dynamics (CFD) modeling addressing temperature rise, ventilation and smoke control. The results
may require more or less air movement above or through the PSD barrier.
PSD Pros
a. Refer to the Platform Edge Barrier Pros/Cons for additional bullet points.
b. There is a reduction of piston effect on customers. This may potentially contribute to higher
train speeds entering and leaving the stations.
c. There will be a significant reduction in illegal track access.
d. The presence of the doors will allow the customers to queue up at the door locations,
potentially reducing dwell time.
e. Depending upon the degree of enclosure there may be a sound attenuation benefit,
reducing the sound from the trains.

PSD Cons
a. Refer to the Platform Edge Barrier Pros/Cons for additional bullet points.
b. Each below grade station requires CFD analysis.
c. Door locations are fixed, requiring a captive fleet of cars and consists.
d. Future subway car purchases will be required to maintain the existing PSD door locations
for the lines they will be designed to operate on.
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Photo 2 — Automatic Platform Gates at Chatelet Station, Paris, France

2.2

Automatic Platform Gates (APGs)

APG Physical Characteristics

Automatic Platform Gates (APGs) are a lower version of PSDs. They are typically 6 high, but can
be as low as 4'-6". They operate in the same way as PSDs. APGs are often used instead of PSDs
at exterior stations, when the arrangement of the station or airflow requirements do not allow for an
8’ tall PSD or the platform will not sustain the higher structural forces of a PSD.

APG systems are an arrangement of shorter glazed bi-parting doors with pylons on each side to
house the motors and accept the doors as they operate. There are also fixed glazed panels and
emergency egress doors, similar to PSDs. There are no multiple mounting options and are only
secured on top of the platform. APGs generally weigh less because of their height.

There are twice as many motors on APGs than PSDs for the same amount of doors. All wiring is
done under the platform edge on the track side of the doors, meaning additional core drilling through
the platform.

APG Pros
a. Refer to the Platform Edge Barrier Pros/Cons for additional bullet points.
b. In most respects, similar to PSDs except as may be affected by their shorter height.
c. Minimal impact on air movement and ventilation. With additional experience CFD analysis
may not be required at all underground stations.
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APG Cons
a. Refer to the Platform Edge Barrier Pros/Cons for additional bullet points.
b. In most respects, similar to PSDs.
c. Door locations are fixed, requiring a captive fleet of cars and consists.
d. Future subway car purchases will be required to maintain the existing APG door locations

for the lines they will be designed to operate on.
e. Maintenance issues unique to APGs:

o Double the amount of motors as PSDs (each motor operating a single leaf).

o APGs only come with belt drive motors, which do not last as long as the screw
drives available on PSDs.

o The electrical load of the doors will increase with APGs, though the motor sizes
are slightly smaller because the weight of the doors is less.

o Cabling to connect the doors is located below the platform on the track side
which may require a track outage for maintenance; additional core drills into the
platform for the wiring connections; and possibly space constraints at some
stations.

Photo 3 — Roped Platform Screen Doors, (closed in left image, open in right image)

2.3 Roped Platform Screen Doors (RPSDs)

RPSD Physical Characteristics

Roped Platform Screen Doors (RPSDs) systems consist of two vertically lifted panels made up of
horizontal cables spanning between vertical pilasters which house the vertical structure, lifting motors
and mechanisms. The vertical pilasters are spaced at 20 to 30 feet along the platform edge and
when the doors are open (up) the majority of the platform edge is open to accommodate multiple
doors between each pair of pilasters. With a pair of motors in each pilaster and lighter door panels
there are fewer motors and likely reduced electrical loads.
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Currently these systems have had limited use on rail systems in Korea and Japan. They were not
included in the International Research trip and report conducted in 2016 by NYCT and STV (NYCT

Contract #: C-32514, Final Report Submission: September 21, 2016).

RPSD Pros

a.

No impact on air movement and ventilation, i.e., CFD analysis not required at underground
stations.

b. Can accommodate multiple doors locations, car classes and consists.

c. The electrical load of the doors is lower due to reduced number of motors and weight.

d. Thereis no glass to clean.

RPSD Cons

a. Vertically opening RPSDs are not synchronized with bi-parting car doors. Passengers may
be more likely to be caught under closing RPSDs thus requiring sensors to stop RPSDs
until space below is clear, possibly resulting in delays. This may also increase the likelihood
of entrapment between RSPDs and car doors.

b. Due to the sequential raising of the two RPSD panels, fingers, hands, or other objects may
be caught in the roped panels as they rise.

c. Subway car doors are horizontally bi-parting, while RPSDs open vertically, potentially
creating boarding and alighting hazards that are not present in bi-parting systems.

d. RPSDs do not provide pre-boarding cues to door locations.

e. Concern is raised regarding hanging and swinging from the raised roped panels

f. The horizontal cables are easily climbed when in the closed position.

g. Very limited control of objects that may be thrown on tracks.

h. Requires a minimum of approximately 10 feet clear vertical height above platform edge.

i.  Does not significantly reduce or eliminate potential for debris thrown onto the tracks.

j- Does not prevent dropped items from falling on the tracks.

Based upon limited information from South Korea it should be noted that these were removed
and replaced with APGs in one instance. We have not yet determined why.

While RPSDs can accommodate multiple car classes, they do not fulfill many of the original
design criteria for this project and introduce new hazards that appear problematic.

PSDs and APGs have been installed in most non-American subway systems around the world
with little issue. PSDs and APGs will force NYC Transit into using captive fleets on each line
where they are installed. While this may be seen as a drawback to the design of new cars in
the future, it will simplify the car classes and potentially, operations.

24  Key Factors to Technology Selection

In order to recommend a system for trial installation a number of key factors must be assessed.
These include:

Operational impact
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Adaptability to accommodate multiple car classes and train consists
Effect on existing platform lighting often located above the platform edge
Station ventilation

Police Radio antennas (leaky coaxial cable)

Conflict with Signal cables

Electrical load

Degree of fall protection

Visual impact

We have summarized and graded these factors in the following matrix. The grading is somewhat
subjective in that the value placed on each factor is equal. APGs appear to be the best choice for a
pilot installation. However, we recommend thorough post-pilot analysis before a large system-wide
roll out is undertaken.

Refer to the table on the next page.
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Assessment of Platform Screen Door Technologies

Assessment Factors

General Factors Specific Subfactors
1. Safety - What are the
relative benefits of this |
technology to publicsafety?  [Protection to the public

PSDs APGs | RPSDs Grading system

0- 5 (with 5 highest benefit)

5 | 4 | 1 higher the number the better

2. Capital Cost - What is the
anticipated relative
installation cost of this Cost of technology itself 2 3 3 higher the number the better

0- 5 (with 5lowest cost)

technology? Cost of impact to existing station systems 2 3 2 *RPSD's have not been priced
3. O&M Cost - What is the
likely relative operations and

0- 5 (with 5lowest cost)

maintencne cost of this Number of motors/elements requiring service 3 2 4 higher the number the better
technology? Ease of cleaning glass 1 2 5
Ease/number of sensors requiring maintenance/cleaning 3 3 3

4. Operations - What is the

impact of the technology on
current operations protocols? |Extent of changes in protocol for train operations 1 4 1 higher the number the better

0- 5 (with 5 lowest impact)

Extent of changes to maintenance protocols 1 1 1

5. Risks - What are the

0- 5 (with 5 lowest risk)
foreseeable risks in safety and

operations of this technology? [Risks to conductors L 5 1 higher the number the better
Risks of entrapment 3 3 1
Raw Score 22.00 30.00 22.00
Weighting of the
Factor No. Weight of Each Factor
1. 25.0%
2. 20.0%
3. 20.0%
4. 20.0%
5. 15.0%
Weighted Score 4.30 5.05 4.20 |Highest value is best
Technology Comments
Platform Screen Doors (PSDs) ( > 8’ in height) Recommended for new underground stations; benefits air
tempering and smoke control systems; not recommended for
existing stations as impact to existing systems, particularly station
ventilation, are too high
Automated Platform Gates (APGs) ( < 6'in height) Recommended for existing underground, open cut, and elevated
stations where feasible; provides most of the benefits of PSDs
with marginally lower cost and fewer impacts to existing systems
and existing operating procudures
Roped Platform Screen Doors (RPSDs) (full height vertical lift rope screens) Guillotine operation is not intuitive; risk of head injury during

closing or pinching of fingers & hands; vertical lift requires
additional height (10"-0" min.); technology has very limited use
worldwide; horizontal cables encourage climbing

Figure 1 - Platform door technologies, comparative analysis. Note: RPSD costs are "order of magnitude"” based on costs of
similar systems.
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3.0 Operations Issues

3.1

Berthing Control Systems

In order for the platform door system to function, the doors must only open when a train is present
and accepting/discharging passengers. The majority of PSD/APG suppliers do not detect interface
directly with the train but interface to an ATO (Automatic Train Operating) system or a 3% party
berthing controller. The berthing controller (or ATO system) must:

Transmit door open/closed commands from the train to the wayside

Verify that the train is stopped

Verify that the train doors are aligned with the platform doors

Monitor platform door closure, to avoid movement of train when a door is open

Monitor for individuals trapped between the platform doors and train (required if the gap is large
enough to be a concern)

Berthing controllers can be procured that integrate via CBTC, via a new dedicated onboard/wayside
loop, or that are installed only on the wayside and monitor the train using sensors. A wayside only
system is proposed for the pilot. This avoids modifications to all the applicable vehicles for a one
station pilot, while still providing NYCT with an understanding of how well platform doors will work in
NY.

Berthing controllers can be procured that integrate via CBTC, via a new dedicated onboard/wayside
loop, or that are installed only on the wayside and monitor the train using sensors. A wayside only
system is proposed for the pilot. This avoids modifications to all the applicable vehicles for a one
station pilot, while still providing NYCT with an understanding of how well platform doors will work in
NY. Status of doors will be provided to crew via indicator lights, with no automated propulsion cutout.

If, prior to this pilot, NYCT decides it will install systems at more than 10 stations, and Siemens does
not identify any showstoppers, initially investing in the CBTC upgrades becomes more cost effective.

Pros/Cons
CBTC Dedicated Loop | Wayside Only

CBTC Software Change Yes No No
Equipment on trackbed Maybe Probably Maybe
Requires vehicle work Yes Yes No
New wayside sensors for each | 0 0 8
platform (excluding entrapment)
New onboard processors No Yes No
Onboard connections to door | Yes Yes No
circuits
Rough Reliability Estimate* Good reliability | Good reliability Not as good

* The reliability of the berthing system for the pilot is not a large consideration, as it is dwarfed by the reliability concerns of
the entrapment sensors. ClearSy noted a 0.02% false positive rate per door with entrapment sensing, or 0.48% failure per
departure. With the worst-case wayside only berthing system, this raises to 0.64% failure per departure. (see section 3.2)
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3.2  Gap Detection Systems

Entrapment distance refers to the space between the track side of the platform door and the car
door. The project team visited transit agencies in Europe and Asia where platform doors had been
installed. Each agency had different train types, wayside clearance diagrams, station entering
speeds and vehicle dynamic envelopes. They all differ from NYC Transit's operating criteria.
Because of the conservative criteria used to establish NYC Transit vehicles’ limiting line of car
clearance, the entrapment distance is comparatively large and may cause life safety conditions
where a person could be trapped between the train doors and PSDs.

Gaps Between Train Door and Platform Door at Other Transit Agencies

14
12
10
o 8
<
£ 6
4
0
NTfL 2-Year old Faiveley NYCT
waist (est)

Figure 2 - Comparative gaps in various transit systems - JCY- Shanghai, NTfL - London, Faiveley - Paris
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Images of Other Agency PSD Gaps

Figure 3 - Paris: no entrapment | Figure 4 - Paris: no entrapment | Flgure 5 - France ATO: no
detection detection entrapment detection

Figure 6 - Paris, on curve: used | Figure 7 - Shanghai: End of platform | Figure 8 - Seoul:  Platform

3 2D scanning lasers per door light detection observers

Page 13 of 28
m New York City Transit September 15, 2017



NYC Transit Platform Screen Doors Pilot Project —Contract C-32518
Appendix A - Tier 2-3 Technology Assessment (Summary of Sections 2.0 through 5.0)

Currently, NYCT has a gap at least double the recommended gap. Per the car equipment drawings
for R160 (13017-03502b, sht 5 of 5, Rev b), the vehicle door is 55.4” from track centerline. Per NYCT
drawing ML-CT-BT (Rev 2), the Limiting Line of Line Equipment (LLLE) ranges from 65.5" to 70.9”
(depending on height of measurement) from track centerline. This provides an area of entrapment
on the order of 10” to 15.5”, which is greater than the recommended gap. The recommended gap is
based on the size of the smallest human body which could possibly be entering the train — a toddler.

Lateral  distance | Height above | Gap between LLLE and
LLLE mark from track CL platform vehicle door*
C 65.5" 0’ 10.07"
D 66.8125” 27.375 11.3825”
E 70.875 73 15.445

* This gap dimension does not include any additional movement due to vehicle or track wear.

Figure 9 — Section - NYCT B-division showing Limiting Line of Line Equijpment and gap created
between platform and train door
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Based on our research, there are three alternative solutions to this problem. The first is gap detection
where laser sensors are installed above the gap to detect obstructions. Laser detection devices need
to be cleaned at least every 6 months. False detection from thrown objects, swirling newspapers,
birds or lack of cleaning may create false positives and lead to train delays. Below is a calculation of
reliability for detectors.

Entrapment Detection Reliability
0.02% false detection rate per sensor per departure (per ClearSy discussion)
24 sensors per platform
0.48% false detection rate per departure = 1 - (1- 0.0002)"24
249  departures per day per platform (based on schedule, counted 249-318 departures/day)
70% false detection rate for 1 platform over one day = 1 - (1- 0.0048)"249

Impact per station
2 or fewer false detections on most days (binomial distribution 50%)
5 orfewer false detections on 95% of days (binomial distribution 95%)
71 or fewer false detections per month (on average)

Entrapment Detection+ Wayside Berthing Reliability
0.02% false detection rate per sensor per departure (assuming same failure rate as entrapment)
32 sensors per platform
0.64% false detection rate per departure = 1 - (1- 0.0002)"32
249  departures per day per platform (based on schedule, counted 249-318 departures/day)
80% false detection rate for 1 platform over one day = 1 - (1- 0.0064)"249

Impact per station
3 orfewer false detections on most days (binomial distribution 50%)
6 orfewer false detections on 95% of days (binomial distribution 95%)
95 or fewer false detections per month (on average)

Impact of Wayside Berthing System
24  more false detections per month
34% more false detections per month

The second option is to modify the parameters that define the limiting line of car clearance that would
effectively reduce the gap by moving the PSDs closer to the platform edge. This can be done by
reducing the assumptions of one suspension failing and/or reducing the entering speed of the cars
so that there is less rolling of the car. RATP noted that they recalculated vehicle clearances for
platform screen door clearances in order to reduce the gap between the train and platform doors.
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They did this by removing some of the 'excessive' criteria items due to higher speeds and multiple
tolerances that were unlikely to occur concurrently.

A third recommendation would be for NYCT to have the manufacturer install rubber “bumpers” on
the edge of each platform door, such that most of the gap is filled by the flexible rubber edge. This
solution was employed on the Paris Metro (see photo below)

Rubber bumper

Figure 10 - Rubber bumper on leading edge of platform APG door at bottom of photo

The dynamic envelope we have been given by NYC Transit MOW restricts our ability to address
entrapment with rubber bumper extensions on the leading edges of the bi-parting PSDs. To reduce
the risk of entrapment enough to consider elimination of the gap detection system, we would have
to extend approximately 6” into the line equipment envelope. This would leave a 5” gap between the
platform and car doors allowing approximately 2" of lateral train movement before any contact is
made with a moving train. While elastomeric/rubberized extensions may be effective on straight
track, a combination of gap detection, CCTV and rubber extensions may be required on non-tangent
platform edges. These extensions are an option that may greatly reduce the need for gap sensors
and would reduce the corresponding failures and related delays. This would only be possible if the
restrictions of the NYC Transit MOW dynamic envelope were relaxed.
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3.3

Recommendation — Gap Detection

STV is recommending that entrapment detection be used for the pilot, and that NYCT make long-
term plans to reduce the gap to less than 5” by:

o Creating a new Limiting Line of Line Equipment (LLLE) for PSD platforms, allowing a closer
alignment of the train car with the platform edge.

e On new vehicle procurements, reduce the distance between the Limiting Line of Car
Clearance (LLCC) and the exterior face of the vehicle door

Due to the entrapment system being fail-safe and the large number of doors to be equipped, this is
expected to resultin 1 to 3 departure delays per 32-door platform per day. This will require a bypass
procedure to be included in the final design of the platform doors. For the pilot, install entrapment
detection and camera assisted visual verification at every door.

If NYCT decides to proceed past the pilot, a plan should be put into place to modify the vehicle and
wayside clearance to geometrically prevent entrapment.

Train Operations

There will be significant differences in operating procedures between the PSD, APG and RPSD
systems.

With PSD and RPSD, train operators will no longer be able to open their window and visually observe
the platform edge before leaving the station. They may still check monitors on the platform after first
being informed by the berthing system that doors are closed and gaps are clear.

By contrast, an APG system designed to a height below the bottom of the conductor's window will
permit operations to remain unchanged because the conductor will continue to be able to lean out of
the window and will have full visibility forward and aft.

For the purpose of this pilot, where only one out of 24 stations on the line will have the installation,
consistency of operation is essential. The APG system, designed for a height to match the bottom of
the conductor’s window, is therefore recommended.

For any platform doors system, train crew will still rely on the berthing system to signal that the
platform doors are closed, that the gap is clear, and that the train can safely leave the station.

The new operating procedure steps are identified below as bold/underline:

e Train side door operation is by Master Door Controller (MDC) key and zone (front and rear)
controlled.

o Side door opening operation is initiated when the Conductor (C/R) confirms that he/she is in
front of the Conductor Board located along the platform at the appropriate location for the length
of train in operation. The Train Operator has activated the Door Enable system (except on R32,
R62 and R62A car classes), granting permission to the conductor to open the train side doors.
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o In parallel, the wayside berthing system will detect the arrival of the train. Once the train
is stopped in the correct location, the PSD/APG will receive Door Enable. Doors will not

yet open.
o The C/Rturns the MDC key to the “ON” position and depresses the left and right side Door Open

pushbuttons, transmitting open commands to the train side doors. Train operator and conductor
indication is withheld.

o When the wayside berthing system detects that the train side doors have started to open,
the PSD/APG are opened.

o The C/R leaves the train side doors open for at least 10 seconds to afford customers sufficient
time to board and alight.

o Closing is initiated by the C/R, depressing the Close pushbutton in the rear zone, followed by
the Close pushbutton in the front zone.

o When the wayside berthing system detects that the train side doors have started to close,
the PSD/APG are commanded closed.

e When all PSD/APG are closed, the ‘PSD Closed and Locked’ (outside C/R and Train
Operator locations) are illuminated.

e CIR verifies that ‘PSD Closed and Locked’ indication is present.

e When all train side doors are closed and locked, C/R indication is established. T/O indication is
established when the C/R turns the MDC key to the RUN position.

e Train Operator verifies that ‘PSD Closed and Locked’ indication is present.

o After the train moves, the C/R observes the platform, while the train is moving, for a distance of
75 feet. During this time he/she observe the front of train, then the rear, then the front and then
closes his/her cab window.

e Al passenger car side doors and PSD/APG doors are equipped with door obstruction sensing
systems that conform to NYCT requirements for flexible and rigid object detection. On newer
car fleets, local recycle and partial open features are present.

o Defective car side doors and PSD/APG doors may be mechanically and electrically locked out
via key activation on a per panel basis. The cutting out of both car side doors in one door opening
will result in a train’s removal from service.

e Terminal operation is provided to leave car side doors open at the end of a run. Single panel
operation of both car side doors and PSD/APG doors may be crew activated via the Crew
Key Switch. Future provisions for dual panel opening via the Crew Key Switch are to be
incorporated in conjunction with ADA requirements.

e [fatrain, in Two-Person Crew Operation, stops short of the appropriate station car stop sign the
Train Operator must pull up for a proper station stop.

o [fthe train stops beyond the station limits, the C/R must apply the Emergency brakes by pulling
the Emergency handle located in the cab.
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o The T/O must immediately notify the RCC giving the reason for the overrun and the train crew
will then be governed by RCC instructions.

4.0 Electrical Power Analysis

Below is a summary load analysis for the three Canarsie line stations, based on numbers provided
for peak demand load for the three different models for which information is available.

For the purpose of assessing whether the stations’ electrical service is adequate to accept the PSD
& related loads, we have used the PSD system with the highest KVA load of 52.6 KVA (worst
case). The PSD system 3 (Faeveley Modal APG) is therefore selected. All load numbers include
power requirement for simultaneous operation of 80 doors per station. Additionally, for the Union
Square Station, we have also added the load of a new escalator (as provided by NYCT), and for 1st
Ave station, we have added the load of new elevators and related items (as provided by NYCT).

System Load Analysis PSD System 1 PSD System 2 PSD System 3
Based on Horton Info. Faiveley (Model ES2) Faiveley (Model APG)
Nominal Power (door | 9.6 KW 8.1 KVA 12.1 KVA
sliding):
Acceleration (See Note 1) “Max. Sustained Power”: “Acceleration”; “Acceleration”
30.24 KW = 105A 32.3 KVA =90A 52.6 KVA = 146A
Misc. Load related to PSD: | 12 KW = 42A 12 KW = 42A 12 KW = 42A
entrapment, Comm. (0.8 PF @ 208V, 3Phase)
cabinet, berthing, AC, UPS,
etc.
Total PSD-related Load: 105 + 42 = 147A 90 +42 =132A 146 + 42 = 188A

Note 1. The KVA load of PSD System 3 during acceleration is used as worst case load in this summary.
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Station  Capacity | 3 Ave. 6t Ave. 14 St / Union | 1st Ave.

Analysis Square

Peak Demand Load: | 43 KW =151A 72.6 KW = 252A | 56 KW = 193A | 38 KW =132A

(last 12 months)

Escalator Load N/A N/A 200A NA

(See note)

Elevator Load NA NA NA 500A

(See note)

NEW Load on | 188 188 200+188 500+188

Station  Electrical

System:

Total Load 339A 440A 581A 820A

Station’s  Service | 400A 600A 800A 800A

Capacity

Notes Elect.  Service is | Elect. Service is | Elec. Serviceis | The proposed new elect.
adequate.*  Service | adequate adequate service is not adequate as
CB’s to be upgraded currently designed under
from 300A to 400A. contract P-36437. The
ConEd to rule if street new service request will
feeders need to be need to be revisited
upgraded once the should these combined
Authority submits the projects move forward.
final new loads.
*400A service capacity
with 339A total load
leaves  only 18%
spare/contingency.
This has been discussed
with NYCT CPM  and
determined to  be
sufficient.

Page 20 of 28
m New York City Transit September 15, 2017



NYC Transit Platform Screen Doors Pilot Project —Contract C-32518

Appendix A - Tier 2-3 Technology Assessment (Summary of Sections 2.0 through 5.0)

5.0 Code Considerations

5.1

ADA - Accessible Path of Travel

Per the ADA code, there must be an accessible path of travel on the platform from one door of each
train to the elevator which serves as the exit path. An accessible path involves three critical steps:

1. Achieving proper gaps between the train and the platform.

2. Providing an adequate landing on the platform to serve as a turning space in the event
that there is an obstruction opposite the train door

3. Providing a pathway along the platform to the elevator. The pathway must comply with all
horizontal and turning dimensions.

Accessible Door
See below excerpt from ADAAG Subpart C — Rapid Rail Vehicle and Systems:

Subpart C-Rapid Rail Vehicles and Systems

§1192.51 General.

(c) Existing vehicles which are retrofitted to comply with the "one-car-per-train rule" of 49 CFR
37.93 shall comply with §§1192.55, 1192.57(b), 1192.59 and shall have, in new and key
stations, at least one door complying with §1192.53(a)(1), (b) and (d).

Permitted Gaps
See below except from ADAAG Subpart C — Rapid Rail Vehicle and Systems:

§1192.53 Doorways.

(2) Exception. New vehicles operating in existing stations may have a floor height within plus
or minus 1-1/2 inches of the platform height. At key stations, the horizontal gap between at
least one door of each such vehicle and the platform shall be no greater than 3 inches.

Note: All NYCT stations being considered under this study are “existing” as defined by code. All the
rolling stock is also to be considered “existing” under the code.

Throughout the system the Authority has interpreted ADA code as requiring an accessible entry at
the two doors on either side of the conductor of every train. The conductor is normally placed at the
center of each train. This interpretation covers all existing station platforms which undergo
renovations.

Wheelchair Landings

When boarding or alighting from a train, a landing zone is established by ADA, similar to the landing
in front of an elevator door. The most conservative interpretation is to require a 60” radius for turning
(ADAAG 304.3.1). Alternatively, a T-shaped turning zone may be used requiring only 36" of space
when exiting the train door (ADAAG 304.3.2). However, ADAAG 304.2 would suggest that the
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change of elevation from the train floor to the platform must be outside the turning zone, resulting in
the T-shaped space being entirely on the platform.

Obstructions to these required zones on existing platforms include columns, stair walls (ascending
stairs) and stair curbs and railings (descending stairs), and miscellaneous utility rooms.

Turning Space

304 Turning Space

304.1 General. Turning space shall comply with 304.

304.2 Floor or Ground Surfaces. Floor or ground surfaces of a turning space shall comply with 302.
Changes in level are not permitted.

EXCEPTION: Slopes not steeper than 1:48 shall be permitted.

Advisory 304.2 Floor or Ground Surface Exception. As used in this section, the phrase
‘changes in level” refers to surfaces with slopes and to surfaces with abrupt rise exceeding
that permitted in Section 303.3. Such changes in level are prohibited in required clear floor
and ground spaces, turning spaces, and in similar spaces where people using wheelchairs
and other mobility devices must park their mobility aids such as in wheelchair spaces, or
maneuver to use elements such as at doors, fixtures, and telephones. The exception
permits slopes not steeper than 1:48.

304.3 Size. Turning space shall comply with 304.3.1 or 304.3.2.

304.3.1 Circular Space. The turning space shall be a space of 60 inches (1525 mm) diameter
minimum. The space shall be permitted to include knee and toe clearance complying with 306.

304.3.2 T-Shaped Space. The turning space shall be a T-shaped space within a 60 inch (1525 mm)
square minimum with arms and base 36 inches (915 mm) wide minimum. Each arm of the T shall
be clear of obstructions 12 inches (305 mm) minimum in each direction and the base shall be clear
of obstructions 24 inches (610 mm) minimum. The space shall be permitted to include knee and toe
clearance complying with 306 only at the end of either the base or one arm.
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Accessible path of travel along platform

Once a wheelchair passenger has passed over the gap, and has turned to travel along the platform
to the exit point, the path of travel must have a width of 36” which may be constricted to 32" at a
single point.

4.2.1* Wheelchair Passage Width
The minimum clear width for single wheelchair passage shall be 32 in (815 mm) at a point and 36 in
(915 mm) continuously (see Fig. 1 and 24(e))

Figure 1
Minimum Clear Width for Single Wheelchair
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ADA Summary

The station platforms in the entire system are defined as “existing”; hence the application of the law is often left
to interpretation of the code official when it comes to incremental capital improvements to a non-compliant
facility. In meetings with NYCT ADA code officials, our team came to understand the following specific
application of ADA law to the NYCT system:

Columns, walls, and stairs present obstructions to disabled passengers wishing to board and alight from trains.
Per direction of NYCT ADA Code Chief, these passengers must board the train at 90 degrees, and therefore
must be able to execute a 90 degree turn if constrained by an obstruction near the platform edge. The
applicable rule from the ADA code calls for a 60” turning radius in which to make this turn. (the “T” shape turning
diagram is also applicable).

Per direction of NYCT ADA Code Chief, applicability of these standards falls into two distinct categories: the
two ADA-designated doors flanking the conductor station; and the remaining 30 doors of the train. For all the
doors in both categories, the alteration cannot make a dimensionally compliant condition into a non-compliant
condition. For the ADA doors, if the existing condition is non-compliant, the alteration cannot make the existing
clearance space more constrained than the existing. For the remaining doors, if the existing condition is non-
compliant, the alteration can maintain and further constrain the non-compliant dimensions. There is no
requirement to make the gap at the 30 doors compliant.

Beyond the constraints noted in the above paragraph, the NYCT ADA Code Chief noted that if a stair must be
reconstructed in a new location, ADA regulations consider it an “alteration to the path of travel”, requiring the
construction of a fully accessible path from platform to street, i.e. new elevators, unless they are proven to be
technically infeasible.

Regarding movement along the platform (parallel to platform edge), the platform edge barrier cannot preclude
ADA movement where it currently exists. This is applicable even if a second parallel route exists on the other
side of the platform. (An existing 32" point of constraint between the edge of platform and a column is
considered a compliant passageway, even if it is less than optimal.)

ADA law requires that 20% of capital budget be directed toward ADA enhancements. Decisions on these
enhancements shall be as directed by the NYCT Chief of ADA compliance.
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52 New York State Code Considerations

By New York State law, NYCT is governed by the NYS Building Code. The specific code for existing buildings
is the NYS Existing Building Code. The installation of a new wall with new doors will fall into the category of
Alteration Level 2 per the NYS Existing Building Code, Section 504.

Section 504 - Alteration — Level 2

504.1 Scope

Level 2 alterations include the reconfiguration of space, the addition or elimination of any door or window, the
reconfiguration or extension of any system, or the installation of any additional equipment.

504.2 Application

Level 2 alterations shall comply with the provisions of Chapter 7 for Level 1 alterations as well as the provisions
of Chapter 8.

Section 701 — General

701.2 Conformance

An existing building or portion thereof shall not be altered such that the building becomes less safe than its
existing condition.

Section 704 - Means of Egress
704.1 General
Alterations shall be done in a manner that maintains the level of protection provided for the means of egress.

Section 1020 — Corridors (New Building Code)

1020.2 Width and Capacity

The required capacity of corridors shall be determined as specified in Section 1005.1, but the minimum width
shall be not less than that specified in Table 1020.2.

Page 25 of 28
m New York City Transit September 15, 2017



NYC Transit Platform Screen Doors Pilot Project —Contract C-32518
Appendix A - Tier 2-3 Technology Assessment (Summary of Sections 2.0 through 5.0)

Section 705 — Accessibility

705.1.13 Extent of application

An alteration of an existing element, space, or area of a facility shall not impose a requirement for a greater
accessibility than that which would be required for new construction. Alterations shall not reduce or have the
effect of reducing accessibility of a facility or portion of a facility.

Section 809 — Mechanical

809.1 Reconfigured or converted spaces

All reconfigured spaces intended for occupancy and all spaces converted to habitable or occupiable space in
any work area shall be provided with natural or mechanical ventilation in accordance with the International
Mechanical Code.

9.3  NFPA-130 (National Fire Protection Association 130 - Standard for Fixed Guideway Transit
and Passenger Rail Systems)

Since the NYS Building Code does not specifically address Transit Stations, the NFPA-130 code serves to
supplement the building code.

5.3.4* Platforms, Corridors, and Ramps.

5.3.4.1* A minimum clear width of 1120 mm (44 in.) shall be provided along all platforms, corridors, and
ramps serving as means of egress.

5.3.4.2 In computing the means of egress capacity available on platforms, corridors, and ramps, 300 mm (12
in.) shall be deducted at each sidewall, and 450 mm (18 in.) shall be deducted at platform edges that are open
to the trainway.
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5.4

NFPA 130 can be used as a guide to the function of existing platforms as illustrated above.
General Summary of Code Issues

In the congested physical environment of the NYCT station platforms, the introduction of platform doors will
further constrain numerous existing pinch points. Most of these situations are existing non-compliant code
violations, built in the distant past prior to enactment of the code. However, the introduction of the platform
doors, with their 15” of thickness, will reduce certain already tight clearances to dimensions below code
tolerances, in some locations.

However, the situation must be evaluated in its totality. Pinch points at one side of the platform are often
balanced by broad open areas on the other side of the platform such that the aggregate egress path to an
exitis sufficient. Since this proposed alteration will not comply with the prescriptive code regulations, an egress
analysis will be required in order to prove compliance with the intent of the code.

The installation of these platform edge barriers will constitute an Alteration Level 2. Many of the prescriptive
requirements of the building code are unattainable in the existing transit station environment, requiring the
processing of a variance from the NYS Existing Building Code. This variance could reference NFPA 130,
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utilizing a timed analysis egress calculation, demonstrating the feasibility of egress from the platform within
prescribed timeframes. The goal will be to prove that the existing non-compliant condition will not be made
worse by the new construction.

ADA accessibility does not follow the above-stated logic; it cannot be looked at in its totality. Access at specific
points must be provided, otherwise the facility will be non-compliant. Where the ADA-designated train doors
fall adjacent to an obstruction, significant reconstruction may be required.

The wide variability of conditions that may be encountered required a detailed study of these conditions during

feasibility surveys to determine which platforms / stations would best meet code requirements. After station
selection a full egress analysis will serve as the basis of a variance request for approval by the State.

End of Appendix
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Berthing Control System Comparison

Revision 5 —2017-07-14

The purpose of this document is to summarize the functional needs of the berthing control system,
describe what agencies and suppliers currently propose and to make an initial recommendation.
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Summary

Three main methods of berthing communication were considered. For a pilot, a wayside only system is
proposed as being most cost effective.

If prior to this pilot NYCT decides it will install systems at more than 10 stations, and Siemens does not
identify any showstoppers, investing in the CBTC upgrades becomes more cost effective.

Pros/Cons
CBTC Dedicated Loop Wayside Only
CBTC Software Change Yes No No
Work within Gauge Maybe Probably Maybe
Vebhicle units to touch 69 69 0
New wayside sensors for 0 0 8 (front, rear, 2 doors)
each platform
(excluding entrapment)
New onboard processors No Yes No
Onboard connections to Yes Yes No
door circuits
Rough Reliability Estimate* Good reliability Good reliability Not as good

* The reliability of the berthing system for the pilot is not a large consideration, as it is dwarfed by the reliability concerns of the
entrapment sensors. ClearSy noted a 0.02% false positive rate per door with entrapment sensing, or 0.48% failure per
departure. With the worst-case wayside only berthing system, this raises to 0.64% failure per departure.

Rough Order of Magnitude Cost Estimate

Unit Cost CBTC Dedicated loop Wayside only
Qty. | subtotal Qty. | subtotal Qty. | subtotal

Siemens
software* $2,000,000 1| $2,000,000 0 SO 0 SO
- Onboard
updates 138 $611,912 | 138 $845,028 0 SO
- Wayside
updates $1,000 50 $50,000 0 SO 0 SO
Wayside design $200,000 $300,000 $500,000
Wayside laser $14,500 0 SO 0 S0 16 $232,000
Wayside loop $5,000 0 SO 4 $20,000 0 SO
Onboard design $100,000 $100,000 SO
Onboard devices $15,000 0 SO | 138 | $2,070,000 0 SO
Total (1 station) $2,961,912 $3,335,028 $732,000
Recurring costs (approx.)
Per Station SO $20,000 $232,000
For 50 stations (approx.) $2,961,912 $4,335,028 $12,332,000

1.  Yellow numbers are placeholder, pending Siemens input.
2. Only costs impacted by berthing selection are listed



DETAILS

General Concept of a PSD/ASG Station Stop

A Berthing Control System performs the following functions during a normal station stop:

A.

Accurate Stopping

1. Reliably stop train at _ so that the train doors and platform doors are aligned.

Open Doors
2. Transmit OPEN COMMAND from the train to the wayside.

3. Generate BERTHED VERIFICATION if train is stopped at the correct location and is correct length.

4. Ensure that OPEN COMMAND and BERTHED VERIFICATION are both present.
5. Transmit OPEN COMMAND to PSD/ASG controller.

Dwell during passenger boarding/alighting

Close doors

6. Transit _ from train to wayside.
8. Transit CLOSE COMMAND to PSG/ASG controller.

Safe Movement

7. Ensure ENTRABNENIEVBIBANEE -y mechanism, geometry, rule, or technology.

9. Transmit DOOR CLOSED SIGNAL from wayside to train.
10. Accelerate from station when safe to do so.

Minimum
Information

OPEN
COMMAND

NEW DATA INTERFACE

DOOR
CLOSED
SIGNAL

BERTHED
VERIFICATION

PART OF ABOVE




Berthing Control Comparison

— Stop Locationl

C. .. ... Inorder for passengers to enter and exit the train safety, the train doors

: -' - .. and platform doors must be aligned. While Paris RATP only requires a 31.5”
o clear opening, a design for NY should meet the ADA Accessibility Guideline

[ of 367

) m mm 1. Without some form of ATO in place, NYCT will be reliant on the train
' _ _ - operator stopping the train within the door tolerance calculated by:

misalignment tolerance = 0.5 * (platform opening) + 0.5 * (train opening) — 36"

The standard methods of improving operator stopping accuracy are (1) stop marker signs visible to the
engineer and (2) training. Based on the experience of TfL and Shanghai, this is normally sufficient.

ClearSy has a ‘distance totem’ which calculates and displays how far the train is from the stop target. It
is unclear how beneficial this totem would be in practice, or if it would conflict with signal visibility.

Berthed Verification

Opening of the platform doors is prevented unless the train is stopped within the misalignment
tolerance. Opening of some or all platform doors is also prevented if the train is not the full length of the
platform. Three methods of verifying the berth location are describe below.

Communication Based Train Control

Utilizing CBTC is feasible if it has accurate location information, accurate train length information, and a
data path to the wayside. A downside of this method is that it requires additional testing of both safety
systems (doors and CBTC). Due to the schedule/cost impact, Paris and Jubliee lines did not connect the
ATO system to the PSD/ASG system.

Dedicated Loop
ClearSy’s COPP system provides a dedicated
loop antenna which is placed below the train
at the berthing location, with paired antennas
installed on the underside of all potential lead
vehicles. The loops are sized so that
communication is only possible if the train is
stopped within tolerance.

On systems with various train lengths the

system must also verify train length. This is

accomplished with additional loops installed

where the rear of the train may berth. Paired
R

antennas must be installed on the underside
of all potential trail vehicles.



Magnetic, Laser or Optical Scanners

Where installation of equipment onboard is undesired, berthing location can be verified via remote
sensing of the train speed and location. As an example, ClearSy’s Coppilot system utilizes wayside
sensors to monitor the speed and location of vehicles at the platform.

Where train length may vary, additional sensors are installed where the rear end of the train may berth.

Open Command |, Close Command
While not absolutely required, it is suggested that the door open and closed commands be synchronized
between the train and platform. The four methods currently in use are described below.

Via Train Control

Utilizing CBTC is feasible if it is interfaced to the doors and has a data path to the wayside. A downside of
this method is that it requires additional testing of both safety systems (doors and CBTC). Due to this
cost/schedule impact, Paris and Jubliee lines did not connect the ATO system to the PSD/ASG system.

Dedicated Loop
The dedicated loop discussed above (see: Dedicated Loop) may also be used to transmit open and close
commands from the train to the wayside.

Radio Frequency

If the CBTC system is interfaced to the platform screen door but does not have the capability of
interfacing to the onboard doors, a short range radio may be used to communicate from the train to the
wayside. Due to this radio only performing a single function, the dedicated loop discussed above (see:
Dedicated Loop), which can also perform berthing verification, appears to always be a better option
than a short range radio.

Optically

If installation of equipment onboard is undesired,
opening and closing of the train doors can be
monitored by ClearSy’s Coppilot system optically. Due
to platform doors not being commanded to move until
after the train doors have been detected as moving,
this method may add 1 or 2 seconds to the overall
dwell time.

For agencies with operational desires to only open
specific doors, additional sensors can be placed to monitor individual doors. However, ClearSy warned
that this quickly increases the cost.

Door Closed Signal
All train and platform doors must be closed before the train moves. Monitoring of the train doors is
already existing onboard and would remain unchanged. The platform doors are expected to be

monitored via a safety circuit that connects to every door in series. If any ‘door closed’ switch is open,
the door is open and the safety circuit will have no power.
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NYC Transit Platform Screen Doors Pilot Project ~Contract C-32514
APPENDIX B - Report on Structural Feasibility of Platform Screen Doors for System-Wide Installation

1.0 Executive Summary

The purpose of this document is to provide a general assessment of the structural feasibility of installing Platform
Screen Door (PSD) systems throughout the New York City Subway system. This document is intended to address the
structural requirements for all PSD systems, common platform construction types in the New York City Subway system,
and necessary modifications to the existing structures to facilitate PSD installation. It will provide a broad analysis of
PSD installation in the various typical platform configurations, as well as suggested modifications where the existing
construction is found to be inadequate.

A visual assessment of photos of all 472 stations in the NYC subway system and a review of record drawings of
representative stations along each line indicates that over 90% of stations in the system partially or fully employ one of
four common platform edge types, which will be described in further detail in this report. Stations along each line utilize
similar edge types, as they were built under the same contracts at the same time. This report will, therefore, describe
the structural requirements of PSDs for large portions of the system and provide an order of magnitude of necessary
structural modification for large-scale installation of PSDs.

Figure 1-1 Map of the New York City Subway System
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NYC Transit Platform Screen Doors Pilot Project ~Contract C-32514
APPENDIX B - Report on Structural Feasibility of Platform Screen Doors for System-Wide Installation

If a station is selected for PSD installation, site specific assessment will be required. Many stations will likely require
structural repair of damaged or defective concrete prior to installation of a PSD system. A track alignment survey will
be required and the platform edge must be reconstructed to meet NYCT-MOW Track Engineering and NYCT-CPM
ADA requirements, in addition to other modifications specified herein. Additionally, there may be localized areas where
platform construction in a particular station differs from the construction types described herein. This report does not
consider the effects of obstructions such as columns, stairs, tapering of platform width and curved track that would not
leave sufficient space for PSD installation. These must be considered on a station-by-station basis, as they vary from
one station to the next and at different locations within the same station.

2.0  Project Background and Description

At the time of writing this report, STV is in the process of producing a series of feasibility studies for New York City
Transit that address the installation of Platform Screen Door systems throughout the city. These studies outline the
types of PSD systems in use throughout the world and the compatibility of these systems with existing NYCT rolling
stock and signals technology. As these reports are being produced on a line-by-line basis, they will provide a
comprehensive analysis of the challenges facing installation of PSDs at specific locations, including architectural,
electrical, signals, code compliance, structural, and constructability issues.

Platform Screen Door Systems have been installed in metro systems throughout the world, with some smaller-scale
installations in the United States, and are intended to prevent customers from accidentally falling, jumping, being
pushed, or otherwise accessing the tracks illegally. In addition, PSDs can prevent debris and trash from accumulating
on the tracks, reducing the risks of track fires. PSD systems commonly take one of two forms—a full-height barrier
that extends from floor to ceiling (or fully encloses the track) or a partial-height barrier that extends some distance
above the platform slab (typically at least 4'-0"). These barriers typically consist of a series of sliding glass doors, fixed
glass panels and metal mullions that sit on the platform edge, with the platform doors aligning with those on the train
cars.

Figure 2-1 Partial-Height Platform Screen Door System by Gilgen Door Systems
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NYC Transit Platform Screen Doors Pilot Project ~Contract C-32514
APPENDIX B - Report on Structural Feasibility of Platform Screen Doors for System-Wide Installation

As a result of the feasibility studies produced by STV, it has been determined that partial-height Platform Screen Doors
(also known as Automatic Platform Gates) are the most practical system for installation in the New York City Subway.
The partial-height PSDs under consideration consist of a cantilevered glass and metal door system, to a height of
approximately 4'-6” above the platform slab. This system provides the benefit of preventing customers from falling,
jumping, or being pushed onto the track without impeding air flow within stations. Additionally, the half-height barriers
allow conductors to see the train doors while they open and close, as they do currently.

In addition to the feasibility studies currently being produced, STV is in the process of producing preliminary
construction documents for the design-build of half-height PSDs at the Third Avenue station on the BMT Canarsie Line
(“L” Train) in Manhattan. This station will serve as the pilot program for PSD installation in the NYC Subway.

This report focuses primarily on the installation of half-height cantilevered PSDs, similar to those being proposed at
Third Avenue Station. Full-height PSD systems are also discussed, although they are likely precluded in many stations
due to overhead obstructions, lack of compatibility with current NYCT operating procedures, and the need for station
ventilation. A full-height system would require less strength from the platform edge, but would require an assessment
of the roof, canopy, or ceiling structure above. In addition, a full-height system would require an assessment of
obstructions that would preclude attachment to the structure above at each station, as these conditions vary greatly,
even within the same station. Full-height PSD systems are not feasible at elevated stations outside the canopy area,
as they do not otherwise have a structure to support the top of the barriers.

|

Figure 2-2 Section through Platform Screen Door System Proposed at Third Avenue Station

|
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APPENDIX B - Report on Structural Feasibility of Platform Screen Doors for System-Wide Installation

3.0  Structural Design Criteria

The structural design of the PSD system is governed by several loads: the “wind” load of train movement through the
station, known as the piston effect, the force of a crowd being pushed against the barrier, and fatigue loading on
components due to the repetitive movement of trains into and out of the station. Due to the unique nature of this
project, there is no guidance on the magnitude of the design loads in current building codes or New York City Transit
Design Guidelines. As a result, design loads have been determined based on manufacturers’ requirements for similar
installations in other metro systems around the world, such as London, Paris, and Hong Kong.

The self-weight of the PSD system will be dependent upon the actual system implemented, but for the purposes of this
report, it is assumed to be about 150 Ibs/ft. of barrier length. That accounts for approximately 1” thick glass, as well as
intermediate mullions and mechanical equipment. This will likely be similar for both full-height and half-height barriers,
as full-height barriers require more glass, but less intermediate support since they are not cantilevered. The weight of
the PSD system will likely not control the design of the platform below, as it is typically wide enough such that the
center of mass of the wall is located closer to the support than the edge of the cantilever. Itis, nonetheless, an important
consideration and the designer of record for any PSD installation project must verify the actual weight of any PSD
system to be installed with its manufacturer.

The largest force applied to the PSDs is the crowd thrust force, which was considered to be 210 Ibs/ft., applied 4 feet
above the platform slab along the length of the doors. The only analogous load in current building codes (including the
2015 International Building Code, adopted by New York State) is that used for guard rails, defined as a concentrated
load of 200 Ibs or a distributed load of 50 Ibs/ft. along the length of the rail. The design load far exceeds the code
requirement for guard rails and is equivalent to the load used in similar metro systems in other cities.

The piston effect produces a load that is more challenging to quantify, as it is likely highly variable depending on station
geometry and train velocity, with below grade stations experiencing much higher forces than above grade stations
(though above grade stations will experience wind loading and piston effect simultaneously). The design load used for
Third Avenue Station (and for the analyses in this report) is 36 Ibs/ft.2 (psf), also based on the load criteria for other
cities. Itis worth noting that this is in excess of typical exterior wind loads used for building design in New York, roughly
equivalent to a 110 mph wind. If a large-scale installation of PSD systems is undertaken, site specific analyses of
piston effect pressures in stations should be performed to create more refined design criteria. Other loading, such as
snow, ice, seismic loading and thermal effects shall be considered for PSDs at all above grade stations.

Due to the repetitive nature of the loads on PSDs, fatigue is also a consideration. The design criteria for this project,
based on similar installations in other cities, is to design the PSD system and its components for a fatigue load of £11
psf, with an expected frequency of 185,000 cycles/year. Steel components of the door system and anchorage to the
slab can be analyzed for fatigue using procedures defined by the American Institute of Steel Construction (AISC). If
post-installed anchors are utilized to connect the PSD to the slab, an independent laboratory test for fatigue should be
undertaken, as fatigue and dynamic load testing data are not readily available. The effects of fatigue on the concrete
platform slab are less clear, as concrete fatigue is not an issue addressed by American building codes. The American
Association of State Highway and Transportation Officials (AASHTO) Bridge Design Specifications provides some
guidance on fatigue effects in concrete, which can be adapted to ensure that the platform edge is sufficiently reinforced
to support cyclical loading. This will be discussed in further detail in Section 5.0.
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4.0 Description of Existing Platform Types

Though the New York City Subway system is extraordinarily expansive, with 472 stations, a surprisingly small number
of designs were employed for platform slabs. A visual assessment of photos of all stations and an analysis of record
drawings for select stations along each line to confirm visual observations indicates that over 90% of stations in the
system primarily employ one of four basic platform types. Individual platforms may differ in localized areas, as they
have been expanded and modified throughout the 114 year history of the subway system, but almost all platforms
partially or fully utilize the systems described below.

4.1 Cast-In-Place Concrete Slab with Embedded Steel WTs

Prior to about 1935, below grade (and some open cut) stations constructed for the IRT, BMT and IND subways utilized
cast-in-place concrete platform slabs with inverted steel WTs embedded in the concrete at a spacing of 20 inches on
center. Rather than being a true concrete cantilever, the steel cantilevers approximately 1'-2” over the supporting wall
below and a thin concrete slab spans between the two adjacent WTs. A continuous steel angle runs along the edge
of the platform. The concrete slab contains little or no reinforcing. A topping slab provides additional thickness, as
well as a slope toward the tracks. See Figure 4-1 below for additional information.

This slab type is inadequate to carry the weight of the new PSD system and its design loads, whether half-height or
full-height barriers are used. Due to the lack of reinforcing in the slab edge, it is recommended that slabs constructed
in this manner be rebuilt and tied into the existing structure through the use of dowels and epoxy bonding agents. This
will be further discussed in Section 5.0. Typically these platform slabs are supported by continuous concrete walls,
which will experience minimal additional loading due to the PSDs.
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Figure 4-1 Partial Section of Platform at President Street Station (IRT Nostrand Avenue Line, Brooklyn; “2” & “5”
Trains) showing Inverted WT Construction. Station was opened in 1920.
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4.2 Cast-In-Place Concrete Slab with Steel Rebar

In newer below-grade stations, particularly those built after 1935, and some open-cut or at-grade stations, the platforms
are approximately 6” thick cast-in-place concrete slabs with steel rebar, similar to what one might expect if the station
were constructed today. The cantilever is typically about 1’-2” long, from the face of the supporting wall. In some
cases, a continuous steel angle may be utilized at the edge of the slab, behind the rubbing board. If present, this angle
is typically cast into the slab with steel straps. See Figure 4-2 for one example of this type of platform construction.

The rebar in this slab, as well as the cantilever length, varies from station to station and within many stations. As a
result, its ability to support the loads produced by the PSD system will vary and a site specific analysis must be
performed. Some stations, particularly newer stations, will be able to support the PSDs without modifying the platform
slab, but some older or deteriorated slabs may require a partial or full rebuild. These slabs are more likely able to
support full-height barriers than half-height barriers, as the full-height barriers produce only a shear force at the base,
whereas half-height barriers are cantilevered and produce a rotation at the edge of the cantilever. In order to prevent
base rotation, full-height barriers must also have top supports connected to the roof structure of the station, which may
be difficult if there are overhead utilities, signs or other obstructions. The roof structure must also be checked both
locally and globally for the effects of PSD loading, which must be done on a station-by-station basis.

Slab repair and modification work will be discussed in further detail in Section 5.0. Additionally, the effects of loading
on the support structure below shall be considered. In many cases, the platforms are supported by continuous concrete
walls, which can support the PSD system and will experience minimal additional loading. In other cases, or where the
wallls are found to be deteriorated or deficient, the supporting structure may require reinforcement or reconstruction in
order to support the PSD weight and its design loads.
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Figure 4-2 Section through Platform at Jamaica Center-Parsons/Archer Station (IND/BMT Archer Avenue Lines,

Queens; “E”, “J”, and “Z” trains) showing Cast-in-Place Concrete Cantilever Construction. (Station was opened in
1988.
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4.3  Precast Concrete Platform (Elevated Stations)

Starting around 1960, the wood platforms at elevated stations were replaced with predominantly precast concrete
slabs. About 70% of elevated platform structures consist, at least partially, of precast concrete slabs. These are
typically double-tee beams supported by the steel track structure below. The overall width of the beams varies, but
the stems are typically 3'-0” apart. Some of the precast beams are prestressed and contain prestressing tendons in
addition to mild reinforcing steel. The stems of the tees are connected to short pipes, which are welded to the steel
platform girders below. Between stems, the slab is fairly thin, about 3 72" thick, and reinforced with welded wire fabric.
See Figure 4-3 for a typical detail of a prestressed platform slab.

While the overall design of precast concrete platforms varies from line to line (typically, multiple stations were completed
under one contract with the same details), the precast concrete platforms generally cannot support the design loads of
a PSD system. The thin slab is not capable of withstanding the rotation created by a cantilever PSD system, as it will
experience torsional forces between stems. As a result, any precast beam will require some degree of reinforcement,
largely driven by the spacing of the stems. Additionally, the steel station structure and pipe supports for the precast
beams must be analyzed on a site-specific basis for added weight and additional imposed loading. The reinforcing of
precast concrete platforms is discussed in further detail in Section 5.0.

The PSD system may also present logistical challenges in a precast structure, as the base connections and necessary
penetrations for conduits may interfere with existing reinforcing or prestressing steel. A cast-in-place concrete slab
allows for the use of post-installed adhesive anchors at base connections or for the slab to be rebuilt with base
connections cast into the slab. This is not possible with a precast concrete slab, as the use of post-installed anchors
would be precluded by the thin slab. The only viable option for a base connection is the use of thru-bolts, which may
be challenging, as the stems and existing reinforcement must be avoided. Installation of PSDs at elevated stations
with precast concrete platforms will present substantial challenges, possibly necessitating major modifications to the
existing structures.

Full-height PSD systems are likely precluded from use at nearly all elevated stations, as they do not have canopy
structures running the full length of each platform to support the top of the barrier. If a full-height barrier is to be used,
it would have to be cantilevered in a similar way to the half-height barriers and would produce a greater base reaction
at the platform slab edge.

Figure 4-3 Section through Typical Prestressed Concrete Platform Slab (IRT Pelnam Bay Parkway Line)

_ _ Page 8 of 16
m New York City Transit April 26, 2017 (Rev. May 9, 2018)



NYC Transit Platform Screen Doors Pilot Project ~Contract C-32514
APPENDIX B - Report on Structural Feasibility of Platform Screen Doors for System-Wide Installation

44  Cast-in-Place Concrete Slabs (Elevated Stations)

While the majority of elevated stations have precast concrete platforms, some stations and portions of nearly all stations
have cast-in-place concrete platforms. Typically these are found in stations where the platform is located above the
mezzanine, or near the head house if the station does not have a mezzanine. In nearly all cases, these cast-in-place
concrete platforms are supported by steel platform girders. Like the below grade cast-in-place platform slabs, these
platforms are highly variable depending on station geometry, configuration of the steel framing below, and time at which
they were constructed. Some platforms are more heavily reinforced than others and the cantilever length (beyond the
girders below) varies by location. See Figure 4-4  Typical Cast-in-Place Concrete Slab Detail for Rehabilitation of
Stations on the BMT Broadway-Jamaica Line (“J” & “Z” Trains)Figure 4-4 for one example of a cast-in-place concrete
slab at an elevated station.

At these stations, or sections of stations, the concrete slab will have to be analyzed on a site-specific basis to determine
its ability to carry additional load at the platform edge. Modification or reconstruction of a portion or all of the platform
may be required in order to support the PSD system at some locations, while others will require little to no modification.
Elevated stations are much more variable than below-grade stations, as they were built at different times, under
different contracts, and for different rail companies. As a result, there will not be a “one size fits all” approach for
modifying these slabs. Some potential modification options will be discussed in further detail in Section 5.0.
Additionally, the platform structure below will have to be analyzed for the impact of additional loading due to torsion at
the base of the PSD and added weight of the system. The steel structure may require reinforcement if it is found to be
insufficient to support the PSD system.

Figure 4-4 Typical Cast-in-Place Concrete Slab Detail for Rehabilitation of Stations on the BMT Broadway-
Jamaica Line (*J” & “Z” Trains)

45  Other Known Platform Types

While the four platform types described in this section cover about 90% of stations in the system, some other platform
types do exist and will have to be dealt with on a case-by-case basis if PSDs are installed at those locations. Some
elevated stations utilize precast concrete planks other than double-tees, which can be evaluated at each site
independently. If they are found to be insufficient, the platform would likely have to rebuilt to support the PSD system.
Additionally, one elevated platform (Court Square on the IRT Flushing Line) utilizes fiberglass (GFRP) platforms. This
platform could not be reinforced traditionally and would have to be rebuilt if the GFRP is unable to support the PSD
design loads.
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Some stations, particularly in Brooklyn and Queens, employ open-cut construction, which is similar to, yet distinct from
below-grade stations. These stations typically utilize cast-in-place concrete platform slabs, but they are not supported
by a continuous concrete wall like nearly all of the below-grade stations. Additionally, some sections of these stations
have little or no cantilever toward the tracks. The concrete at many of these stations is significantly deteriorated (likely
due to exposure to rain, snow, and de-icing salt over the last 100 years or more) and extensive reconstruction of the
platforms would likely be necessary in order to install PSDs at these locations. Where the concrete is observed to be
in good condition, site-specific assessments are needed to determine the adequacy of the existing structure to support
the PSDs.

One distinct section of track is the IND Rockaway Line in Queens. This section of track was originally operated by
Long Island Railroad and is unlike any other portion of the NYC Subway system. The tracks are elevated on a steel
viaduct encased in concrete, giving the appearance of a reinforced concrete viaduct. The platform slabs are cast-in-
place concrete and have longer cantilevers than elsewhere in the system (up to 2'-9”), but were rebuiltin 2014 and can
support the loads due to a PSD system without major reconstruction. Some modification would be required to
accommodate electrical systems and conduits for the PSD system. A more detailed analysis is required to determine
if the supporting structure can support the added loads from the PSD system, considering the effects of added weight,
seismic loads, and wind loads, as well as any locally critical areas or areas in need of repair. This type of construction
affects (8) stations. A typical detail for platform construction along the IND Rockaway Line is shown in Figure 4-5.

Figure 4-5 Section through Typical Platform Construction along the IND Rockaway Line in Queens
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5.0 Required Platform Slab Modifications
5.1 Cast-In-Place Concrete Slab with Embedded Steel WTs

Cast-in-place platform slabs supported by steel WTs are insufficient to support the PSD system, as the structural slab
is very thin and contains little or no reinforcement. As a result, it is recommended that the steel WTs be removed and
the slab be rebuilt to a thicker dimension with sufficient rebar to support the PSDs. The existing condition consists of
an approximately 3” thick structural slab with an approximately 3” thick topping slab. If the topping slab is fully removed,
a 6" thick structural slab can be constructed. This provides sufficient reinforcement to support the PSD system and
allows for cast-in base connections or conduits as needed. The exact reinforcement will be dependent upon the
cantilever length, but a 6” thick slab will be sufficient for a cantilever length of up to approximately 3'-0, greater than
what is typically found in below-grade stations. Removal of the existing concrete slab over a duct bank (a condition
which exists in many below-grade stations), carries a risk of damaging the ducts. As a result, non-destructive testing
should be utilized to identify the depth to the ducts prior to demolition. It may be necessary to rebuild the top layer of
the duct bank in order to accommodate the new slab, which requires temporarily relocating these cables.

A new topping slab can be provided in addition to the 6” structural slab, which will provide additional surface for
durability, allow for equipment to be flush with the concrete surface, and raise the platform to ADA height. This work
may be performed in conjunction with an adjustment in vertical track alignment in order to achieve the desired platform
height. This is similar to the proposed construction at the Third Avenue station on the BMT Canarsie Line, shown in
Figure 5-1 and Figure 5-2. If a topping slab does not currently exist, other options, such as lowering the bottom of the
slab, may be explored to achieve the required 6” minimum thickness. Where it is not possible to lower the bottom of
the slab due to the presence of a duct bank, it may also be possible to raise the track alignment to achieve the desired
platform slab thickness and height.

Figure 51 Proposed Demolition of Concrete Slab with Steel WTs at Third Avenue Station
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Figure 5-2 Proposed Reconstruction of Cast-in-Place Concrete Platform with PSDs at Third Avenue Station

52 Cast-In-Place Concrete Slab with Steel Rebar

Reinforced cast-in-place concrete platform slabs may have sufficient capacity to support a PSD system and a site-
specific analysis of the slab is necessary to make this determination. If sufficient capacity exists, the PSD system can
be anchored to the concrete slab using post-installed anchors. The PSD system may require core-drilled holes for
conduits and cables to pass through the slab, which must be coordinated with any existing reinforcement. In addition,
any deteriorated concrete must be repaired prior to installation of a PSD system.

If the platform slab is found to be insufficient to support the PSD system, the slab can be reconstructed in a manner
similar to the cast-in-place slab with steel WTs. The cantilever and a portion of the backspan can be removed while
preserving concrete and rebar in the remaining portion. New rebar can be doweled into the remaining portion of the
slab and a new cantilever can be poured with any necessary base anchors or conduits cast in. Alternatively, or if the
slab is severely deteriorated or damaged, the entire platform slab can be rebuilt with sufficient capacity to support the
PSD system. A topping slab can be provided for added durability and to allow for flush-mounted equipment in the
concrete.

9.3  Precast Concrete Platform (Elevated Stations)

The precast double-tee beams used at most elevated stations have very thin slabs (approximately 3 %2 thick) and are
unable to support the added load due to a PSD system. Reinforcing these platforms is somewhat more complex than
at below grade stations, as the precast concrete cannot be cut and partially reconstructed. In order to reinforce these
members, new concrete must be added between the stems of the double-tee to stiffen the slab. A layer of reinforced
concrete approximately 4” thick would be required to reinforce the slab, with dowels drilled into the stems of the double-
tee.

_ _ Page 12 of 16
w New York City Transit April 26, 2017 (Rev. May 9, 2018)



NYC Transit Platform Screen Doors Pilot Project ~Contract C-32514
APPENDIX B - Report on Structural Feasibility of Platform Screen Doors for System-Wide Installation

Construction of this reinforcement would be challenging, as it is between the steel platform and the underside of the
platform. In some stations, this may be possible through the use of stay-in-place formwork, but in other locations there
may not be enough space to construct the reinforcement. Additionally, the use of stay-in-place forms is not desirable
visually, as they will ultimately rust, giving the appearance of structural damage in publically visible areas. In order for
any new reinforcement to be added, dowels must be provided at the stems of the precast tees, which carries a
considerable risk of damaging the tendons. Non-destructive testing measures and probes must be utilized to lower
this risk, which complicates the work and increases cost. The proposed reinforcing is shown in Figure 5-3.

The stations would require additional modifications for the installations of cables and conduits below the slab edge, as
the platform does not cantilever in a similar way to the underground stations’ cast-in-place platforms. Running cables
and conduits parallel to the track would be complex, as they cannot simply pass through the stems of the double-tee
beams. Penetrations through the stems and their reinforcement would significantly reduce the capacity of the double-
tees and is not acceptable. Conduits would have to run below the precast-concrete, which may not be compatible with
the PSD system. In addition, there may be obstructions in the steel framing below. Additional slab penetrations are
necessary to bring electrical and signals wiring to the doors themselves, but these must occur between stems and the
stems may be located directly below the doors. In short, modifying the precast concrete platforms to support the PSD
system and its associated equipment is structurally possible, but may not be constructible given the complexity of these
stations. If that is the case, the only option would be total reconstruction of the platform using either cast-in-place
concrete or precast concrete specifically designed for PSD systems.

Figure 5-3 Section through Precast Double-Tee Platform Slab showing Possible Reinforcing (View from Track)

As nearly all elevated stations are supported by steel framing, the strength of the steel should be verified on a station-
by-station basis to determine that it can support additional superimposed loads due to the PSD system.

Where cast-in-place concrete slabs exist above mezzanines, special consideration must be given to any waterproofing
present. If the slab is partially rebuilt or if openings are drilled or cut for conduits and anchor bolts, any waterproofing
membrane between the platform and mezzanine must be maintained.
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54  Cast-in-Place Concrete Slabs (Elevated Stations)

As with below-grade stations, elevated stations with cast-in-place concrete slabs may have sufficient capacity to
support the PSD system, depending on slab thickness and reinforcement, and must be analyzed on a site-by-site basis.
Newer stations (or recently rehabilitated stations) are more likely to be able to support the design loads and are least
likely to be deteriorated or require repair. Modifying cast-in-place platforms is less complicated than modifying precast
platforms, as a portion of the slab can be removed and replaced with more heavily reinforced concrete, similar to what
is proposed for below grade stations. This allows for better coordination with any potential penetrations through the
slab, as well as anchor bolts for the PSDs.

If the slab is found to be severely damaged or deteriorated, the entire platform may be reconstructed. In addition, a
topping slab can be provided, similar to below-grade stations, though the added weight of a topping slab may not be
acceptable at elevated stations. The steel framing of elevated stations should also be verified to determine if it is
capable of supporting the added weight and applied loads due to the PSD system and added concrete. Reinforcing
(involving plates field-bolted to the framing) may be necessary in some locations. Deteriorated or damaged platform
framing should be replaced or repaired.

9.5  Other Known Platform Types

While approximately 90% of platforms in the system can be considered one of the four types previously described,
some outliers do exist. Precast concrete planks are utilized in some stations, where they span between steel girders.
If these planks are found to be insufficient to support PSD installation, it is possible to reinforce them in a similar fashion
to the double-tees. It may also be possible to reinforce the concrete with FRP if the bottom face requires additional
tensile capacity. Precast planks present a similar challenge to the double-tees, as they require penetrations to be core-
drilled while avoiding existing reinforcing or pre-stressing tendons.

Stations along the Rockaway Line and open-cut stations utilize cast-in-place concrete slabs and can be modified using
the techniques described in Sections 5.2 and 5.4. Partial or full removal and replacement of the platform would provide
a suitable structure to support the PSDs and its associated equipment. This also allows for necessary embedded
equipment or penetrations. Many open-cut stations are deteriorated due to exposure to the elements and would likely
require repair of concrete supporting the platform.

6.0 Other Structural Considerations
6.1 Global Stability Concerns

While this report has generally focused on localized loading due to the installation of PSD systems, the global stability
of each station structure must also be taken into consideration for elevated stations. As nearly all elevated station
structures are partially or fully open structures, the PSDs are subject to substantial wind loads. As a result, the overall
projected wind area of each station may increase. This is a global analysis that must be done on a station-by-station
basis in order to determine that the beams supporting the platforms, as well as the columns and frames below the
station, are adequate to resist the larger wind loading. If they are found to be insufficient, reinforcement may be
necessary through the use of field-bolted plates.

Similarly, the installation of PSD systems will add to the seismic weight of the elevated stations, increasing the seismic
loads experienced by each station. While this must be taken into consideration on a case-by-case basis, it is not likely
that the effective seismic weight of the structure will increase by greater than 10% due to the additional PSD self-
weight. If itis in fact less than 10%, a full seismic analysis is not required by the 2015 International Existing Building
Code (as adopted by the State of New York), as lateral loads have not substantially increased due to the alteration.
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6.2 Deflection and Serviceability

Deflection limits for the PSD system must take into consideration any limitations of the PSD system itself (either material
or mechanical system tolerances) as well as criteria set by the IBC, whichever is more stringent. The IBC sets a
deflection limit for exterior and interior partitions with flexible finishes to L/120, which should not be exceeded. It will
ultimately be the responsibility of the PSD manufacturer to design the system such that it can withstand the design
loads without exceeding reasonable deflection limits, taking into consideration any local track curvature and train car
sway as potential collision obstacles.

Whether located in elevated or below-grade stations, the PSD system will be susceptible to vibrations due to wind load,
train movements, mechanical systems associated with the PSD, and their combined effects. The PSD system and its
components must be designed to withstand and accommodate these effects without affecting system performance.

6.3 Expansion Joints

PSD systems must be able to accommodate longitudinal movement due to thermal expansion and contraction. Joints
between mullions and walls/doors shall be designed to move such that there are not rigid points at the mullions which
could result in cracking due to expansion and contraction. Additionally, elevated station structures have existing
building expansion joints along their length. The expansion joints within the PSD system must be designed to
accommodate multi-directional movement at these locations. It will be the responsibility of the designer of record to
coordinate the location and behavior of expansion joints at each station with the PSD system manufacturer.

6.4 Equipment Rooms

In order to support the installation of PSD systems, communications equipment rooms and storage space for PSD
system parts must be provided at each station. The exact location of these rooms must be coordinated with all trades,
particularly communications in order to ensure proper functionality of the PSD system. They may be located at the
platform, at the mezzanine, or in other back-of-house spaces, but the capacity of the floor slab and substructure must
be verified to ensure that it can support the additional load. This is likely not a problem at below-grade stations, where
platforms and mezzanines have been designed for a live load of 150 psf, but elevated structures are designed only for
a live load of 100 psf and will require reinforcement or modification. In addition, high-load zones of racks, batteries,
material stacking, etc., must be reviewed for other specific structural effects.

6.5 Existing Ultilities

Below grade stations typically have duct banks, cables, conduits, and other utilities located below the platform edge.
Installation of the PSD system, modifications to the platform slab, and penetrations for PSD conduits will require altering
or rerouting of these utilities. In some cases, this may require partial removal and relocation of the utilities and duct
banks to accommodate the new PSD system and its associated conduits. If a full-height PSD system is provided,
similar consideration must be given to lighting and overhead utilities. Additionally, in some stations, signal heads may
be mounted near platform edges, which will require relocation to accommodate the PSD system and its associated
utilities.
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6.6 Constructability

Construction phasing and sequencing should consider temporary conditions that may result in a weakened structural
element. As an example, at below grade stations, it is not uncommon for the groundwater table to be higher than the
platform. If the slab is being partially demolished and reinforced, the temporary condition between demolition and the
new slab being poured will be vulnerable to hydrostatic uplift pressure. Care should be taken to avoid removing the
entire slab at once, as this could allow cracking and infiltration of groundwater. This, and other constructability issues,
should be addressed on a case-by-case basis, as there may be multiple options to mitigate this effect.

6.7 Final Design

While this report attempts to provide a broad overview and summary of the structural implications of installing a PSD
system at various station types throughout the NYC Subway System, the final design of the system must still be
assessed on a case-by-case basis at each of the 472 unique stations. The designer of record for each station ultimately
must verify design loading and determine the necessary modifications for that particular station. Design loads
considered in this report are based on similar applications in other cities and should be independently verified prior to
final design.

7.0  Summary of Recommendations

Due to the age and complexity of the stations in the New York City Subway system, nearly all platforms will require
some form of structural modification or reinforcement to support the installation of a Platform Screen Door system and
its associated equipment. Most platforms lack the strength to support PSDs at the edge of a cantilevered slab edge
and many are deteriorated due to age and require some form of repair. As a result, more than half of below-grade
stations (at a minimum) and nearly all above-ground stations require substantial reinforcement or modification of the
platform slabs to support PSD installation.

Cast-in-place concrete platforms, both above and below-grade, can be partially reconstructed to provide the additional
strength needed at the slab edge, as well as any necessary penetrations for wires and conduits. While this work is
extensive, it will be significantly less disruptive than reconstructing the entire platform.

Modification of precast concrete platforms, common in elevated portions of the system, will be significantly more
challenging than modifying cast-in-place concrete. Precast concrete cannot easily be cut to allow weak portions to be
rebuilt and would require complex reinforcement and field-drilled holes for anchors and conduits. This work may be
substantially disruptive to the existing structure that it may require full reconstruction of the platforms and replacement
with either cast-in-place concrete or precast concrete specifically designed for PSD systems. If a large-scale
installation of PSDs is planned for the New York City Subway system, perhaps the most practical solution for elevated
stations is a replacement of nearly all platforms, as was undertaken in the 1960s to install the precast concrete.

In summary, Platform Screen Door systems provide unique structural demands that were not anticipated in the original
design of the New York City subway system. Consequently, itis more likely to encounter platforms that cannot support
these systems than those that do. Modifying these platforms to support such a system is possible, but would
necessitate a large-scale overhaul of each platform, similar to what is proposed for the Third Avenue station.

End of Report
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Emergency Egress Width Analysis

As part of the System-wide PSD Feasibility Study, the purpose of this memorandum is to establish a
minimum platform width required for side and center platforms to be considered feasible for the design
and installation of PSDs. It is not based on an actual designed installation of PSDs at a particular station
but is intended to establish reasonable minimum widths to use as criteria for the study.

Assumptions:

1. NFPA130 timed egress analysis will be the final determinate regarding code compliance if and when a
design is developed for the installation of PSDs at a particular station. This document is not a substitute
for such analysis and it may be that particular configurations for a given station may prove that even
these minimums are not enough to achieve code compliance for egress.

2. This document assumes that the minimum width of egress along the platform is determined by the size
of the emergency egress doors (EEDs) exiting from the train onto the platform. In order to comply with the
door leaf encroachment requirements of NYS BC 2015 (Section 1005.7.1) and NFPA130 referencing
NFPA 101 2018 (Section 7.2.1.4.3.1) the width of the egress path must be at least twice the width of the
largest EED.

3. In order balance the egress width from the train with the constraints of existing narrow platforms we
have chosen double egress doors with two 22 inch leaves as the optimal width for each EED. This
provides a reasonable egress door width from the train when improperly berthed while also providing a
good fit between the motorized sliding doors (MSDs).

The worst case scenario governing the platform width is the circumstance of two simultaneous events:
The improper berthing of a train and a fire or other emergency requiring evacuation of the station. In the
event the train berths improperly the concept of operations should dictate that the train continue to the
next station where it can berth properly to allow egress onto the platform. If for some reason, that cannot
occur, egress from the improperly berthed train would through the 40 inch wide EEDs.

NFPA 101 2018, Section 7.2.1.4.3.1 and NYS BC 2015, Section 1005.7.1 door leaf encroachment is
limited to 50% of the width of the egress path. Thus the door leaf width, 22 inches (assumption #3 above),
becomes the determining factor in the minimum platform width. See figure 1 for side platforms and figure
2 for center platforms.

In the case of the side platform the width is measured from the face of the wall or any obstruction that
occurs regularly at 15 feet on center or less to account for rows of columns that restrict widths in many
stations. Benches and/or trash receptacles are episodic elements that are not considered an issue when
they are sufficiently narrow and nested between columns. In the case of a continuous wall, benches and
trash receptacles cannot reduce these minimums; they shall be located at platform ends, outside the path
of travel, or located strategically after installation of the platform screen with EE door locations known. In
the case of a row or rows of columns occurring within these minimum dimensions the total width of these
columns shall be added to the minimums shown in figure 1 and figure 2.

We have examined open side and center platforms. If the side platform diagram (figure 1) were applied to
all obstructions within 5’ — 11” of the platform edge (including stairs other large obstructions) there will be
a large number of stations that would not comply. Since an actual design of PSDs is beyond the scope of
this study we cannot know if the distribution of stairs off the platform, or other adjustments can
successfully address these egress issues. Therefore we recommend not applying these minimums to
these situations at this time. For the purposes of this System Wide Survey we will only use these
minimums in relation to the overall surveved platform widths
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m New York City Transit



Table of Contents
ﬂ@rywo

NYC Transit Platform Screen Doors Pilot Project —Contract C-32516
Appendix D

Appendix D

Maintenance Cost Estimate

Issued: 4/12/18

w New York City Transit



MAINTENANCE, INSPECTION & REPAIR CONTRACT
PLATFORM SCREEN DOOR PILOT PROJECT
3RD AVENUE STATION ON THE CANARSIE LINE

April 12, 2018

CONFIDENTIAL

PRICING SCHEDULE WITH OPTION FOR EXTENDED TERM OF MAINTENANCE / SOFTWARE SUPPORT

DESCRIPTION ESTIMATE EXTENDED SUB-TOT 01 SUB-TOT 01
QUANTITY AMOUNT OPTION 3.2 OPTION 3.1
1 First 90 days - 24-7 full time presence on site (including daily 90 $ 4,800 perDay $ 432,000
cleaning of glass)
Materials and labor for preventative maintenance and remedial 9 $ 63,500 per month $ 571,500
repair performed as needed, 24/7, for the [Year 01]
platform screen door system and ancillary equipment. Price for 12 $ 83,590 per month $ 1,003,080
year 1 is intended for preventive maintenance [Year 02]
since remedial maintenance and repairs will be covered by the 12 $ 65,683 per month $ 788,196
warranty period. Should warranty period be longer for [Year 03]
the System or some of its components, price should not
include items covered by warranty.
$ 2,794,776 | $ 2,794,776
2 Training for 100 workers - 20 / session; 16 HRS per session 5 $ 13,000 per session $ 65,000 $ 65,000 | $ 65,000

3.2 Optional Maintenance for years 4 & 5 (OPTION 2) Year 4-5

Repair and Replacement of Defective Hardware 24 $ 6,350 per month $ 76,200

Technical Assistance [4 Hrs per Month] 24 $ 880 per month $ 10,560

As Needed On-Site Support [1 Day per Month] 192 $ 220 per Hour $ 2,640

Software / Firmware Support 2 $ 3,500 perYear $ 42,000 $ 131,400 | $ -
4 Optional Maintenance for years 6-10 Year 6-10

Repair and Replacement of Defective Hardware 60 $ 9,525 per month $ 571,500

Technical Assistance [4 Hrs per Month] 60 $ 920 per month $ 55,200

As Needed On-Site Support [1 Day per Month] 480 $ 230 per Hour $ 110,400

Software / Firmware Support 5 $ 3,750 per Year $ 18,750 $ 755,850 | $ 755,850
5 Optional Maintenance for years 11-15 Year 11-15

Repair and Replacement of Defective Hardware 60 $ 12,700 per month $ 762,000

Technical Assistance [5 Hrs per Month] 60 $ 1,200 per month $ 72,000

As Needed On-Site Support [1.5 Days per Month] 720 $ 240 per Hour $ 172,800

Software / Firmware Support 5 $ 4,000 per Year $ 20,000 $ 1,026,800| $ 1,026,800
6 Optional Maintenance for years 16-20 Year 16-20

Repair and Replacement of Defective Hardware 60 $ 15,875 per month $ 952,500

Technical Assistance [6 Hrs per Month] 60 $ 1,500 per month $ 90,000

As Needed On-Site Support [2 Days per Month] 960 $ 250 per Hour $ 240,000

Software / Firmware Support $ 4,500 perYear $ 22,500 1,305,000 1,305,000

7 Labor Bill Rate (per hour)
Task Orders (Rate in Effect 24/7/365)

Optional :
Optional :

Year 1
Year 2
Year 3
Year 4
Year 5

SHhH P hH P

238
248
257
268
278

per hour *
per hour *
per hour *
per hour *
per hour *

Note:
project site and night/shift/weekend/holiday work i.e. 24/7 Rate

* Labor rates include Contractor's Overhead & Profit and Insurance (Refer Annual Maintenance Cost Breakdown) and are

escalated at 4% per annum

Labor rate is deemed to include all relevant tax and insurance, medical, pension, vacation fund, etc., travel time to and from
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ESTIMATE TYPE:

CLIENT:

CONTRACT NO.:

OWNER:

PROJECT DESCRIPTION:

ESTIMATE DATE:

COST ESTIMATE

ORDER OF MAGNITUDE COSTS

STV INC.

C-32516

MTA/NYCT

Tier 2-3 Report on Feasibility of Platform Edge Barriers for Train-1 Line Stations

January 23, 2019
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VJ ASSOCIATES
ORDER OF MAGNITUDE COSTS

Tier 2-3 Report on Feasibility of Platform Edge Barriers for Train-1 Line Stations

MTA/NYCT

January 23, 2019
BASIS OF ESTIMATE

Description of typical APG / PSD installation:

APGs will be 4-6" foot high system cantilevered from the platform

APGs / PSDs will provide 29 emergency egress doors with push bars per platform

Each platform edge will have 40 cameras for CCTV coverage,; cameras tied to a central control facility
via existing fiber backbone

Control Rooms will be as documented in the individual reports; walls will be 8 inch CMU with glazed
ceramic tile on exterior/public side of the walls (if located on below grade platform)

Control Rooms will serve both platform edges unless otherwise indicated

Control Rooms will be cooled to maintain operability of the control equipment

Due to entrapment concerns (someone being trapped between the train doors and the APGs / PSDs) a
laser sensor gap detection system will be included at 100% of the doors to assure that doors are clear
before the train leaves the station

Stray current isolation will be required be means of grounding wires and non-conductive paint on
columns, assume (42) 10” x 10” H columns will be painted to 10 feet above the platform finish, assume a
grounding wire to negative running rail will be installed at three locations along the platform edge

Provide a network/system for centralized monitoring/control of door operations at the RCC.
Communication with this system will be via the current Sonet/ATM (SACNS) or COE network potentially
leveraging the existing PSLAN. The set-up of the head-end for such a system is a one-time cost,
integration cost would be per station.

Assumptions:

It is assumed that each train has 10 cars on this line

In respect of the APG option, all platforms will require structural rehabilitation to take the anticipated
loads.

In respect of the PSD option, only platforms that have not been upgraded in the recent past will require
platform edge replacement.

There are no special security requirements made necessary by installation of the APG system

It is assumed that all stations have adequate electrical power to satisfy the additional load required for
the PSDs/APGs. In the event the power is inadequate, the electrical service would have to be upgraded
at an additional cost.

This estimate does not provide for the replacement of Platform Edge Lighting

Premium cost for night time work is considered 50% of total labor cost

Exclusions - Costs not included in the estimate:
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for Train-1 Line Stations

MTA/NYCT

January 23, 2019
BASIS OF ESTIMATE

Costs associated with construction of remote Control Rooms (at locations other than inside the station)

Costs associated with changes to train signals or systems

Costs associated with changes to the platform or the station to widen platforms locally to accommodate
APGs along their entire length

Costs associated with NYCT State Of Good Repair improvements to the station

Costs associated with changes to stop signals that may be required to accommodate alternate train
lengths.

For the purposes of this estimate it is assumed that there are no costs required to mitigate interference
with police and emergency radio communications within the platform area due to the installation of
APGs

Escalation Cost is not included; Anticipate at 5% per annum.

Costs associated with the removal of Asbestos-Containing Materials (ACM) are excluded from this
estimate.

No provision has been included for the anticipated premium associate with tariffs on imported Structural
Steel / Aluminium

NYCT project cost is not included

GO and flagging cost is not included

Maintenance / Operational Costs are not included. These will form part of a separate exercise

Below the line or “soft” costs:

Design and Construction Contingency
Contractor O & P

Insurance

NYCT project costs not included

Additional Notes

Given the limited time available, no drawings were developed to support this estimate.



MTA /NYCT

Tier 2-3 Report on Feasibility of Platform Edge Barriers for Train-1 Line Stations

January 23, 2019

ORDER OF MAGNITUDE COSTS MRN 299 MRN 300 MRN 324 MRN 325 MRN 326 MRN 328
DYCKMAN HOUSTON CANAL FRANKLIN CORTLANDT

DESCRIPTION STREET 191TH STREET STREET STREET STREET STREET
1 |JAUTOMATIC PLATFORM GATES (APG'S) $14,523,653 $14,348,201 $14,432,734 $14,654,238 $14,378,070 $14,609,175
2 |ADA ZONE ADA COMPLIANT] ADA COMPLIANT|] ADA COMPLIANT| ADA COMPLIANT|] ADA COMPLIANT] ADA COMPLIANT
3 |ENVIRONMENTAL Excl. Excl. Excl. Excl. Excl. Excl.
TOTAL DIRECT COST $14,523,653 $14,348,201 $14,432,734 $14,654,238 $14,378,070 $14,609,175
4 |GENERAL REQUIREMENTS 15.00% $2,178,548 $2,152,230 $2,164,910 $2,198,136 $2,156,710 $2,191,376
SUB-TOTAL: $16,702,201 $16,500,431 $16,597,644 $16,852,373 $16,534,780 $16,800,552
5 |ALLOWANCE FOR INDETERMINATES (AFI) 25.00% $4,175,550 $4,125,108 $4,149,411 $4,213,093 $4,133,695 $4,200,138
SUB-TOTAL: $20,877,751 $20,625,539 $20,747,054 $21,065,466 $20,668,475 $21,000,690
6 |OVERHEAD & PROFIT 15.00% $3,131,663 $3,093,831 $3,112,058 $3,159,820 $3,100,271 $3,150,103
SUB-TOTAL: $24,009,414 $23,719,370 $23,859,113 $24,225,286 $23,768,747 $24,150,793
7 |BONDS & INSURANCE 3.75% $900,353 $889,476 $894,717 $908,448 $891,328 $905,655
SUB-TOTAL: $24,909,767 $24,608,846 $24,753,829 $25,133,735 $24,660,075 $25,056,448
SUBTOTAL CONSTRUCTION COST W/O ACM $24,909,767 $24,608,846 $24,753,829 $25,133,735 $24,660,075 $25,056,448
8 |[ESCALATION TO CONSTRUCTION MID-POINT Excl. Excl. Excl. Excl. Excl. Excl.
9 |ACM ABATEMENT BY OWNER BY OWNER BY OWNER BY OWNER BY OWNER BY OWNER
SUBTOTAL CONSTRUCTION COST W/ ACM $24,909,767 $24,608,846 $24,753,829 $25,133,735 $24,660,075 $25,056,448
10 |DESIGN CONSULTANT FEES 10.00% $2,490,977 $2,460,885 $2,475,383 $2,513,373 $2,466,007 $2,505,645
11 |STATURORY ADA IMPROVEMENTS Excl. Excl. Excl. Excl. Excl. Excl.
TOTAL PROJECT COST (APG OPTION) $27,400,743 $27,069,731 $27,229,212 $27,647,108 $27,126,082 $27,562,093

A |Additional cost associated with Platform Screen $3,543,402 $3,444,995 $3,692,464 $4,075,068 3,472,144 3,835,262
Doors [PSD's] in lieu of Automatic Platform Gates
[APG's]
Add for Markups (as above) 88.66% 3,141,683 3,054,432 3,273,846 3,613,073 3,078,503 3,400,454
SUB-TOTAL PSD ALTERNATIVE $6,685,085 $6,499,426 $6,966,310 $7,688,141 $6,550,647 $7,235,715
TOTAL PROJECT COST (PSD OPTION) $34,085,828 $33,569,157 $34,195,522 $35,335,249 $33,676,730 $34,797,808




MTA/NYCT
Tier 2-3 Report on Feasibility of Platform Edge Barriers for Train-1 Line Stations
23-Jan-19
STATION : DYCKMAN STREET
UNIT UNIT TOTAL
ITEM DESCRIPTION OF WORK QTY MEAS COST STATION
COST
1 |GENERAL NOTES
2 |The estimate detail (lines 1 through 150 below) lists the components of the
Platform Screen Door installation with a description of each item, a Quantity, a
Unit of Measure, a Unit Cost and a Total Station Cost. The Station Cost
represents the cost of PSD's and associated ancillary scope to two platform
edges and a single control room.
3 |On the Summary (Page 4) the total of the estimated detail line items below
appears as the Total Direct Cost at the top of the page. After adding general
requirements, overhead & profit, bonds & insurance the construction cost is
given. After adding design fees, the Project Cost for this Station and other
stations studied is given. The summary page also contains an Alternative
Option Premiums for the Platform Screen Doors in lieu of the APG's.
4| LENGTH OF THE PLATFORM EDGE [SOUTH BOUND] = 550 LF
5| LENGTH OF THE PLATFORM EDGE [NORTH BOUND] = 522 LF
6 | TOTAL LENGTH OF THE PLATFORM EDGE = 1,072 LF
7 | NUMBER OF TRAIN CARS ON THIS LINE = 10| CARS
8
9 |JAUTOMATIC PLATFORM GATES [APG's]
10
11 | Platform edge reconstruction
12 Demolition
13 Remove existing polyethylene edge strip 1,072 LF 7 7,504
14 Remove 5' wide section of 3" deep structural slab to platform edge 5,360 SF 12 64,320
15 New Work
16 Cast in place platform edge slab; Approx. 5'-0" wide x 6" minimum depth at 108 CcYy 2,500 270,000
cantilever edge
17 Drill and adhere dowel to existing concrete wall [at platform edge]; #4 1,074 EA 25 26,850
Dowel w/standard hook @ 12" O.C; 6" Embed
18 Drill and adhere dowel to existing concrete structural slab; #4 Dowel 1,074 EA 25 26,850
w/standard hook @ 12" O.C
19 Cast in assemblies for PSD holding down bolts 640 EA 180 115,200
20 Polyethylene edge strip 1,072 LF 95 101,840
21 Provide sleeves for HV & LV wires 248 EA 110 27,280
22
23 | Platform edge finishes
24 Demolition
25 Remove existing tactile warning strip 2' wide 1,072 LF 15 16,080
26 Remove existing platform tiles 1,072 LF 12 12,864
27 Sawcut existing topping concrete at perimeter of removal area 1,072 LF 5 5,360
28 Remove existing 3" concrete topping for platform edge re-construction; 6,432 SF 8 51,456
Assuming 6' wide strip
29 Remove existing 3" concrete topping at 40' long ADA boarding area; 656 SF 8 5,248
Balance of platform width i.e. 11'-6" wide strip
30 New Work
31 New concrete topping to match existing 1,072 SF 15 16,080
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MTA/NYCT
Tier 2-3 Report on Feasibility of Platform Edge Barriers for Train-1 Line Stations
23-Jan-19
STATION : DYCKMAN STREET
UNIT UNIT TOTAL
ITEM DESCRIPTION OF WORK QTY MEAS COST STATION
COST
32 New concrete topping at ADA boarding area to match existing 656 SF 15 9,840
33 Tactile Warning Strip - 2' wide strip along platform edge at door openings 360 LF 110 39,600
only & Platform end gates
34 Misc. patchwork 1 LS 50,000 50,000
35
36 | Equipment Room [7'-0" x 27'-6"]
37 | Build off existing platform slab Note
38 Form 8" wide concrete curb including dowelling to platform slab 42 LF 90 3,735
39 CMU Wall for equipment room 415 SF 45 18,675
40 Vertical connections with existing structure 20 LF 25 500
41 Roof for equipment room 193 SF 30 5,775
42 Fire rated door including frame & hardware 1 EA 2,500 2,500
43 Exterior wall finish
44 Ceramic Tiling to match existing 415 SF 40 16,600
45 Mosaic Band to match existing - Assuming 8" high 42 LF 120 4,980
46 Concrete cove to match existing 42 LF 20 830
47 Interior Wall Finish - Paint 690 SF 5 3,450
48 Allow for Misc. floor & ceiling finishes 193 SF 15 2,888
49 Allow for 4" thick concrete pads for equipment 48 SF 20 963
50 Allowance for Mechanical Scope 1 LS 40,000 40,000
51 Allow for trench drains including associated pipework, cutting & patching, 1 LS 60,000 60,000
etc.
52 Allow for Inergen Fire Suppression System incl. tanks, manifold, piping, 1 LS 100,000 100,000
discharge nozzles, signage, link to FA System
53 Allowance to bring fiber optic to Control Room from network node 1 LS 15,000 15,000
55 | Automatic Platform Gates [APGs] - 4'-6" High
56 Automatic bi-parting gates; Assumed 6'-0" wide (10 Cars x 3 Doors = 30 No. 60 EA 15,000 900,000
per platform)
57 Hinged Emergency Escape Gates (EEGs) - Between the bi-parting doors; 58 EA 10,500 609,000
#29 per Platform
58 Double egress/service gate in the center of the platform; #1 per Platform 2 EA 20,000 40,000
59 Platform End Gates (PEGs) 4 EA 13,000 52,000
60 Fixed Panels including framing and support; 4'-6" High 2,349 SF 750 1,761,750
61 Spare Parts - Approx. 10% of Material Cost 1 LS 201,765 201,765
62 Testing and commissioning 800 HRS 160 127,944
63 Product Warranty 1 LS 1,000,000 1,000,000
64 Allowance for Braille Signage 60 EA 2,500 150,000
65
66 | Electrical
67 Electrical Upgrades
68 Assumed adequate power is available to cater for additional load required Note EXCL.
by above scope
69 Power and Lighting
70 Allowance for Circuit Breakers,Panels, UPS's in connection with PSD's 1 LS 200,000 200,000

Page 6 of 34




MTA/NYCT
Tier 2-3 Report on Feasibility of Platform Edge Barriers for Train-1 Line Stations
23-Jan-19
STATION : DYCKMAN STREET
UNIT UNIT TOTAL
ITEM DESCRIPTION OF WORK QTyY MEAS COST STATION
COST
71 Allow for conduit / cable runs for power and communications under 1,072 LF 60 64,320
platform edge
72 PSD Connections 1 LS 75,000 75,000
73 Allowance for Electrical / Comms Work inside Control Room including 1 EA 200,000 200,000
Panels, etc.
74 Power to PSD Room from EDR [Conduit & Cable] 250 LF 60 15,000
75 Reserve power to PSD Room from EDR [Conduit & Cable] 300 LF 60 18,000
76 No allowance for new lighting as if APG's are used, it is not expected to be Note EXCL.
an issue.
77 Grounding
78 Allowance for new grounding wiring for structural steel and new sensors 1 EA 25,000 25,000
throughout station
79 MISC
80 Testing and commissioning 1 EA 30,000 30,000
81 As Built, Shop Drwgs, Permits and approvals 1 LS 30,000 30,000
82
83 | Communications
84 FA System
85 Scope in connection with Fire Alarm System 1 LS 100,000 100,000
86 CCTV coverage
87 CCTV Camera System [#1 per Door & additional #1 per Car]; including 80 EA 12,000 960,000
access nodes, panels, wiring, conduit, etc.
88 CCTV Network Rack ( w/ IE-5000, Fire Wall, Server, KVM, Net guard, PDU 1 LS 100,000 100,000
), Application Fiber Distribution Panel ( AFDP )
89 Berthing Technology Sensors
90 Allowance for Berthing Technology for Control Train Berthing including 10 EA 16,000 160,000
software and hardware requirements
91 Train Door Detection System
92 Train Door Detection Sensor including software and hardware 10 EA 15,000 150,000
requirements
93 Entrapment concerns
94 Sick LMS100-10000 laser scanner [Allowance of 3 per opening]; including 180 EA 4,629 833,263
specialist sub-contractor mark-up
95 Allowance for labor in mounting to the roof, the convertor boxes, the 180 EA 5,566 1,001,802
Ethernet+power wiring and the PSD room equipment.
96 Engineering and Testing 1,000 Hrs 160 159,930
97 Centralized monitoring/control
98 Allowance for the provision of a network/system for centralized 1 LS 70,000 70,000
monitoring/control of door operations at the RCC. Communication with this
system will be via the current Sonet/ATM (SACNS) or COE network
potentially leveraging the existing PSLAN. The set-up of the head-end for
such a system is a one-time cost, integration cost would be per station.
99 MISC
100 Penetration, patching, selective demo and minor modifications 1 LS 25,000 25,000
101 Testing and commissioning (Except Entrapment, Berthing, TDDS ) 1 LS 40,000 40,000
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MTA/NYCT
Tier 2-3 Report on Feasibility of Platform Edge Barriers for Train-1 Line Stations
23-Jan-19
STATION : DYCKMAN STREET
UNIT UNIT TOTAL
ITEM DESCRIPTION OF WORK QTyY MEAS COST STATION
COST
102 Site Survey and Inspections 1 LS 100,000 100,000
103 Allowance for FAT (Factory Acceptance Testing) and SAT (Site 1 LS 150,000 150,000
Acceptance Testing)
104 Furnish Test Equipment allowance 1 LS 500,000 500,000
105 As Built, Shop Drwgs, Permits and approvals 1 LS 50,000 50,000
106
107 | Training
108 Allowance for training NYCT Staff - Nominal Allowance [Assuming majority 1 LS 150,000 150,000
of training is catered for in the Pilot Project]
109
110 | Out of hours Work
111 Allow loss of production to work at night say 50% 1 LS 3,351,612 3,351,612
112
113 TOTAL PSD WORK: 14,523,653
115
116 |ADD ALTERNATIVE
117
118 |OPTION FOR PLATFORM SCREEN DOORS [PSDS]
119
120 | ADD
121 Automatic bi-parting doors (10 Cars x 3 Doors =30 No. per platform) 60 EA 25,000 1,500,000
122 Hinged Emergency Escape Gates (EEGs) - Between the bi-parting doors; 58 EA 15,000 870,000
#29 per Platform
123 Double egress/service gate in the center of the platform; #1 per Platform 2 EA 30,000 60,000
124 Platform End Gates (PEGS) 4 EA 18,000 72,000
125 Fixed Panels including framing and support; Assuming 8'-0" high 4,910 SF 750 3,682,275
126 Spare Parts - Approx. 10% of Material Cost 1 LS 371,057 371,057
127 Structual framing / bracing
128 HSS4x4x1/2 hanger 4| TONS 17,500 71,336
129 L6x6x1/2 continuous angle 8 TONS 17,500 138,074
130 Drilling and bolting - 4 bolts at each connection 408 EA 216 88,128
131 Platform Edge Repair
132 Remove concrete platform edge Previously done
133 Platform edge repair Previously done
134 Drilling and cast in place treaded bar for receiving base plates for PSD Previously done
framing; #4 per base plate
135 Signal Work [Each 300’ length is associated with one signal light]
136 Disconnects Not Applicable
137 Remove signal cables Not Applicable
138 Remove conduit; Assuming 1” Not Applicable
139 Install conduit in new position Not Applicable
140 Install replacement cable; assumed single cable #12 Not Applicable
141 Re-commission / testing as required Not Applicable
142 Engineering / Shop Drawings / Etc. Not Applicable
143 Premium Time Not Applicable
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MTA/NYCT
Tier 2-3 Report on Feasibility of Platform Edge Barriers for Train-1 Line Stations
23-Jan-19
STATION : DYCKMAN STREET
UNIT UNIT TOTAL
ITEM DESCRIPTION OF WORK QTY MEAS COST STATION
COST
144
1451 OMIT
146 Automatic bi-parting gates; Assumed 6'-0" wide (10 Cars x 3 Doors = 30 No. (60) EA 15,000 (900,000)
per platform)
147 Hinged Emergency Escape Gates (EEGs) - Between the bi-parting doors; (58) EA 10,500 (609,000)
#29 per Platform

148 Double egress/service gate in the center of the platform; #1 per Platform (2) EA 20,000 (40,000)
149 Platform End Gates (PEGs) (4) EA 13,000 (52,000)
150 Fixed Panels including framing and support; 4'-6" High (2,349) SF 750 (1,761,750)
151 Spare Parts - Approx. 10% of Material Cost @) LS 201,765 (201,765)
152 Platform Edge Reconstruction work (1) LS 503,220 (503,220)
153 Remove allowance for cast in sleeves for LV & HV power (248) EA 110 (27,280)
154 Conduit running under Platform Edge (1,072) LF 30 (32,160)
155
156 | Allow loss of production to work at night say 50% 1 LS 817,708 817,708
157
158 PREMIUM ASSOCIATED WITH PSD's $ 3,543,402
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MTA/NYCT
Tier 2-3 Report on Feasibility of Platform Edge Barriers for Train-1 Line Stations
23-Jan-19
STATION : 191TH STREET
UNIT UNIT TOTAL
ITEM DESCRIPTION OF WORK QTY MEAS COST STATION
COST
1 |GENERAL NOTES
2 |The estimate detail (lines 1 through 150 below) lists the components of the
Platform Screen Door installation with a description of each item, a Quantity, a
Unit of Measure, a Unit Cost and a Total Station Cost. The Station Cost
represents the cost of PSD's and associated ancillary scope to two platform
edges and a single control room.
3 |On the Summary (Page 4) the total of the estimated detail line items below
appears as the Total Direct Cost at the top of the page. After adding general
requirements, overhead & profit, bonds & insurance the construction cost is
given. After adding design fees, the Project Cost for this Station and other
stations studied is given. The summary page also contains an Alternative
Option Premiums for the Platform Screen Doors in lieu of the APG's.
4| LENGTH OF THE PLATFORM EDGE [SOUTH BOUND] = 521 LF
5| LENGTH OF THE PLATFORM EDGE [NORTH BOUND] = 521 LF
6 | TOTAL LENGTH OF THE PLATFORM EDGE = 1,042 LF
7 | NUMBER OF TRAIN CARS ON THIS LINE = 10| CARS
8
9 |JAUTOMATIC PLATFORM GATES [APG's]
10
11 | Platform edge reconstruction
12 Demolition
13 Remove existing polyethylene edge strip 1,042 LF 7 7,294
14 Remove 5' wide section of 3" deep structural slab to platform edge 5,210 SF 12 62,520
15 New Work
16 Cast in place platform edge slab; Approx. 5'-0" wide x 6" minimum depth at 105 CcYy 2,500 262,500
cantilever edge
17 Drill and adhere dowel to existing concrete wall [at platform edge]; #4 1,044 EA 25 26,100
Dowel w/standard hook @ 12" O.C; 6" Embed
18 Drill and adhere dowel to existing concrete structural slab; #4 Dowel 1,044 EA 25 26,100
w/standard hook @ 12" O.C
19 Cast in assemblies for PSD holding down bolts 640 EA 180 115,200
20 Polyethylene edge strip 1,042 LF 95 98,990
21 Provide sleeves for HV & LV wires 248 EA 110 27,280
22
23 | Platform edge finishes
24 Demolition
25 Remove existing tactile warning strip 2' wide 1,042 LF 15 15,630
26 Remove existing platform tiles 1,042 LF 12 12,504
27 Sawecut existing topping concrete at perimeter of removal area 1,042 LF 5 5,210
28 Remove existing 3" concrete topping for platform edge re-construction; 6,252 SF 8 50,016
Assuming 6' wide strip
29 Remove existing 3" concrete topping at 40' long ADA boarding area; 520 SF 8 4,160
Balance of platform width i.e. 10' wide strip
30 New Work
31 New concrete topping to match existing 1,042 SF 15 15,630
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MTA/NYCT
Tier 2-3 Report on Feasibility of Platform Edge Barriers for Train-1 Line Stations
23-Jan-19
STATION : 191TH STREET
UNIT UNIT TOTAL
ITEM DESCRIPTION OF WORK QTY MEAS COST STATION
COST
32 New concrete topping at ADA boarding area to match existing 520 SF 15 7,800
33 Tactile Warning Strip - 2' wide strip along platform edge at door openings 360 LF 110 39,600
only & Platform end gates
34 Misc. patchwork 1 LS 50,000 50,000
35
36 | Equipment Room [7'-0" x 27'-6"]
37 | Build off existing platform slab Note
38 Form 8" wide concrete curb including dowelling to platform slab 42 LF 90 3,735
39 CMU Wall for equipment room 415 SF 45 18,675
40 Vertical connections with existing structure 20 LF 25 500
41 Roof for equipment room 193 SF 30 5,775
42 Fire rated door including frame & hardware 1 EA 2,500 2,500
43 Exterior wall finish
44 Ceramic Tiling to match existing 415 SF 40 16,600
45 Mosaic Band to match existing - Assuming 8" high 42 LF 120 4,980
46 Concrete cove to match existing 42 LF 20 830
47 Interior Wall Finish - Paint 690 SF 5 3,450
48 Allow for Misc. floor & ceiling finishes 193 SF 15 2,888
49 Allow for 4" thick concrete pads for equipment 48 SF 20 963
50 Allowance for Mechanical Scope 1 LS 40,000 40,000
51 Allow for trench drains including associated pipework, cutting & patching, 1 LS 60,000 60,000
etc.
52 Allow for Inergen Fire Suppression System incl. tanks, manifold, piping, 1 LS 100,000 100,000
discharge nozzles, signage, link to FA System
53 Allowance to bring fiber optic to Control Room from network node 1 LS 15,000 15,000
54
55 | Automatic Platform Gates [APGs] - 4'-6" High
56 Automatic bi-parting gates; Assumed 6'-0" wide (10 Cars x 3 Doors = 30 No. 60 EA 15,000 900,000
per platform)
57 Hinged Emergency Escape Gates (EEGs) - Between the bi-parting doors; 58 EA 10,500 609,000
#29 per Platform
58 Double egress/service gate in the center of the platform; #1 per Platform 2 EA 20,000 40,000
59 Platform End Gates (PEGs) 4 EA 13,000 52,000
60 Fixed Panels including framing and support; 4'-6" High 2,214 SF 750 1,660,500
61 Spare Parts - Approx. 10% of Material Cost 1 LS 195,690 195,690
62 Testing and commissioning 800 HRS 160 127,944
63 Product Warranty 1 LS 1,000,000 1,000,000
64 Allowance for Braille Signage 60 EA 2,500 150,000
65
66 | Electrical
67 Electrical Upgrades
68 Assumed adequate power is available to cater for additional load required Note EXCL.
by above scope
69 Power and Lighting
70 Allowance for Circuit Breakers,Panels, UPS's in connection with PSD's 1 LS 200,000 200,000
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MTA/NYCT
Tier 2-3 Report on Feasibility of Platform Edge Barriers for Train-1 Line Stations
23-Jan-19
STATION : 191TH STREET
UNIT UNIT TOTAL
ITEM DESCRIPTION OF WORK QTyY MEAS COST STATION
COST
71 Allow for conduit / cable runs for power and communications under 1,042 LF 60 62,520
platform edge
72 PSD Connections 1 LS 75,000 75,000
73 Allowance for Electrical / Comms Work inside Control Room including 1 EA 200,000 200,000
Panels, etc.
74 Power to PSD Rooms from EDR [Conduit & Cable] 200 LF 60 12,000
75 Reserve power to PSD Room from EDR [Conduit & Cable] 250 LF 60 15,000
76 No allowance for new lighting as if APG's are used Note EXCL.
77 Grounding
78 Allowance for new grounding wiring for structural steel and new sensors 1 EA 25,000 25,000
throughout station
79 MISC
80 Testing and commissioning 1 EA 30,000 30,000
81 As Built, Shop Drwgs, Permits and approvals 1 LS 30,000 30,000
82
83 | Communications
84 FA System
85 Scope in connection with Fire Alarm System 1 LS 100,000 100,000
86 CCTV coverage
87 CCTV Camera System [#1 per Door & additional #1 per Car]; including 80 EA 12,000 960,000
access nodes, panels, wiring, conduit, etc.
88 CCTV Network Rack ( w/ IE-5000, Fire Wall, Server, KVM, Net guard, PDU 1 LS 100,000 100,000
), Application Fiber Distribution Panel ( AFDP )
89 Berthing Technology Sensors
90 Allowance for Berthing Technology for Control Train Berthing including 10 EA 16,000 160,000
software and hardware requirements
91 Train Door Detection System
92 Train Door Detection Sensor including software and hardware 10 EA 15,000 150,000
requirements
93 Entrapment concerns
94 Sick LMS100-10000 laser scanner [Allowance of 3 per opening]; including 180 EA 4,629 833,263
specialist sub-contractor mark-up
95 Allowance for labor in mounting to the roof, the convertor boxes, the 180 EA 5,566 1,001,802
Ethernet+power wiring and the PSD room equipment.
96 Engineering and Testing 1,000 Hrs 160 159,930
97 Centralized monitoring/control
98 Allowance for the provision of a network/system for centralized 1 LS 70,000 70,000
monitoring/control of door operations at the RCC. Communication with this
system will be via the current Sonet/ATM (SACNS) or COE network
potentially leveraging the existing PSLAN. The set-up of the head-end for
such a system is a one-time cost, integration cost would be per station.
99 MISC
100 Penetration, patching, selective demo and minor modifications 1 LS 25,000 25,000
101 Testing and commissioning (Except Entrapment, Berthing, TDDS ) 1 LS 40,000 40,000
102 Site Survey and Inspections 1 LS 100,000 100,000
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MTA/NYCT
Tier 2-3 Report on Feasibility of Platform Edge Barriers for Train-1 Line Stations
23-Jan-19
STATION : 191TH STREET
UNIT UNIT TOTAL
ITEM DESCRIPTION OF WORK QTyY MEAS COST STATION
COST
103 Allowance for FAT (Factory Acceptance Testing) and SAT (Site 1 LS 150,000 150,000
Acceptance Testing)
104 Furnish Test Equipment allowance 1 LS 500,000 500,000
105 As Built, Shop Drwgs, Permits and approvals 1 LS 50,000 50,000
106
107 | Training
108 Allowance for training NYCT Staff - Nominal Allowance [Assuming majority 1 LS 150,000 150,000
of training is catered for in the Pilot Project]
109
110 | Out of hours Work
111 Allow loss of production to work at night say 50% 1 LS 3,311,123 3,311,123
112
113 TOTAL PSD WORK: 14,348,201
115
116 |ADD ALTERNATIVE
117
118 |OPTION FOR PLATFORM SCREEN DOORS [PSDS]
119
120 | ADD
121 Automatic bi-parting doors (10 Cars x 3 Doors =30 No. per platform) 60 EA 25,000 1,500,000
122 Hinged Emergency Escape Gates (EEGs) - Between the bi-parting doors; 58 EA 15,000 870,000
#29 per Platform
123 Double egress/service gate in the center of the platform; #1 per Platform 2 EA 30,000 60,000
124 Platform End Gates (PEGs) 4 EA 18,000 72,000
125 Fixed Panels including framing and support; Assuming 8'-0" high 4,670 SF 750 3,502,275
126 Spare Parts - Approx. 10% of Material Cost 1 LS 360,257 360,257
127 Structual framing / bracing
128 HSS4x4x1/2 hanger 4| TONS 17,500 69,376
129 L6x6x1/2 continuous angle 8| TONS 17,500 134,210
130 Drilling and bolting - 4 bolts at each connection 417 EA 216 90,029
131 Platform Edge Repair
132 Remove concrete platform edge Previously done
133 Platform edge repair Previously done
134 Drilling and cast in place treaded bar for receiving base plates for PSD Previously done
framing; #4 per base plate
135 Signal Work [Each 300’ length is associated with one signal light]
136 Disconnects Not Applicable
137 Remove signal cables Not Applicable
138 Remove conduit; Assuming 1” Not Applicable
139 Install conduit in new position Not Applicable
140 Install replacement cable; assumed single cable #12 Not Applicable
141 Re-commission / testing as required Not Applicable
142 Engineering / Shop Drawings / Etc. Not Applicable
143 Premium Time Not Applicable
144
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MTA/NYCT
Tier 2-3 Report on Feasibility of Platform Edge Barriers for Train-1 Line Stations
23-Jan-19
STATION : 191TH STREET
UNIT UNIT TOTAL
ITEM DESCRIPTION OF WORK QTY MEAS COST STATION
COST
1451 OMIT
146 Automatic bi-parting gates; Assumed 6'-0" wide (10 Cars x 3 Doors = 30 No. (60) EA 15,000 (900,000)
per platform)
147 Hinged Emergency Escape Gates (EEGs) - Between the bi-parting doors; (58) EA 10,500 (609,000)
#29 per Platform

148 Double egress/service gate in the center of the platform; #1 per Platform (2) EA 20,000 (40,000)
149 Platform End Gates (PEGSs) (4) EA 13,000 (52,000)
150 Fixed Panels including framing and support; 4'-6" High (2,214) SF 750 (1,660,500)
151 Spare Parts - Approx. 10% of Material Cost (1) LS 195,690 (195,690)
152 Platform Edge Reconstruction work (1) LS 492,420 (492,420)
153 Remove allowance for cast in sleeves for LV & HV power (248) EA 110 (27,280)
154 Conduit running under Platform Edge (1,042) LF 30 (31,260)
155
156 | Allow loss of production to work at night say 50% 1 LS 794,999 794,999
157
158 PREMIUM ASSOCIATED WITH PSD's $ 3,444,995
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MTA/NYCT
Tier 2-3 Report on Feasibility of Platform Edge Barriers for Train-1 Line Stations
23-Jan-19
STATION : HOUSTON STREET
UNIT UNIT TOTAL
ITEM DESCRIPTION OF WORK QTY MEAS COST STATION
COST
1 |GENERAL NOTES
2 |The estimate detail (lines 1 through 150 below) lists the components of the
Platform Screen Door installation with a description of each item, a Quantity, a
Unit of Measure, a Unit Cost and a Total Station Cost. The Station Cost
represents the cost of PSD's and associated ancillary scope to two platform
edges and a single control room.
3 |On the Summary (Page 4) the total of the estimated detail line items below
appears as the Total Direct Cost at the top of the page. After adding general
requirements, overhead & profit, bonds & insurance the construction cost is
given. After adding design fees, the Project Cost for this Station and other
stations studied is given. The summary page also contains an Alternative
Option Premiums for the Platform Screen Doors in lieu of the APG's.
4| LENGTH OF THE PLATFORM EDGE [SOUTH BOUND] = 526 LF
5| LENGTH OF THE PLATFORM EDGE [NORTH BOUND] = 526 LF
6 | TOTAL LENGTH OF THE PLATFORM EDGE = 1,052 LF
7 | NUMBER OF TRAIN CARS ON THIS LINE = 10| CARS
8
9 |JAUTOMATIC PLATFORM GATES [APG's]
10
11 | Platform edge reconstruction
12 Demolition
13 Remove existing polyethylene edge strip 1,052 LF 7 7,364
14 Remove 5' wide section of 3" deep structural slab to platform edge 5,260 SF 12 63,120
15 New Work
16 Cast in place platform edge slab; Approx. 5'-0" wide x 6" minimum depth at 106 CcYy 2,500 265,000
cantilever edge
17 Drill and adhere dowel to existing concrete wall [at platform edge]; #4 1,054 EA 25 26,350
Dowel w/standard hook @ 12" O.C; 6" Embed
18 Drill and adhere dowel to existing concrete structural slab; #4 Dowel 1,054 EA 25 26,350
w/standard hook @ 12" O.C
19 Cast in assemblies for PSD holding down bolts 640 EA 180 115,200
20 Polyethylene edge strip 1,052 LF 95 99,940
21 Provide sleeves for HV & LV wires 248 EA 110 27,280
22
23 | Platform edge finishes
24 Demolition
25 Remove existing tactile warning strip 2' wide 1,052 LF 15 15,780
26 Remove existing platform tiles 1,052 LF 12 12,624
27 Sawecut existing topping concrete at perimeter of removal area 1,052 LF 5 5,260
28 Remove existing 3" concrete topping for platform edge re-construction; 6,312 SF 8 50,496
Assuming 6' wide strip
29 Remove existing 3" concrete topping at 40' long ADA boarding area; 480 SF 8 3,840
Balance of platform width i.e. 10' wide strip
30 New Work
31 New concrete topping to match existing 1,052 SF 15 15,780
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MTA/NYCT
Tier 2-3 Report on Feasibility of Platform Edge Barriers for Train-1 Line Stations
23-Jan-19
STATION : HOUSTON STREET
UNIT UNIT TOTAL
ITEM DESCRIPTION OF WORK QTY MEAS COST STATION
COST
32 New concrete topping at ADA boarding area to match existing 480 SF 15 7,200
33 Tactile Warning Strip - 2' wide strip along platform edge at door openings 360 LF 110 39,600
only & Platform end gates
34 Misc. patchwork 1 LS 50,000 50,000
35
36 | Equipment Room [7'-0" x 27'-6"]
37 | Build off existing platform slab Note
38 Form 8" wide concrete curb including dowelling to platform slab 42 LF 90 3,735
39 CMU Wall for equipment room 415 SF 45 18,675
40 Vertical connections with existing structure 20 LF 25 500
41 Roof for equipment room 193 SF 30 5,775
42 Fire rated door including frame & hardware 1 EA 2,500 2,500
43 Exterior wall finish
44 Ceramic Tiling to match existing 415 SF 40 16,600
45 Mosaic Band to match existing - Assuming 8" high 42 LF 120 4,980
46 Concrete cove to match existing 42 LF 20 830
47 Interior Wall Finish - Paint 690 SF 5 3,450
48 Allow for Misc. floor & ceiling finishes 193 SF 15 2,888
49 Allow for 4" thick concrete pads for equipment 48 SF 20 963
50 Allowance for Mechanical Scope 1 LS 40,000 40,000
51 Allow for trench drains including associated pipework, cutting & patching, 1 LS 60,000 60,000
etc.
52 Allow for Inergen Fire Suppression System incl. tanks, manifold, piping, 1 LS 100,000 100,000
discharge nozzles, signage, link to FA System
53 Allowance to bring fiber optic to Control Room from network node 1 LS 15,000 15,000
54
55 | Automatic Platform Gates [APGs] - 4'-6" High
56 Automatic bi-parting gates; Assumed 6'-0" wide (10 Cars x 3 Doors = 30 No. 60 EA 15,000 900,000
per platform)
57 Hinged Emergency Escape Gates (EEGs) - Between the bi-parting doors; 58 EA 10,500 609,000
#29 per Platform
58 Double egress/service gate in the center of the platform; #1 per Platform 2 EA 20,000 40,000
59 Platform End Gates (PEGs) 4 EA 13,000 52,000
60 Fixed Panels including framing and support; 4'-6" High 2,259 SF 750 1,694,250
61 Spare Parts - Approx. 10% of Material Cost 1 LS 197,715 197,715
62 Testing and commissioning 800 HRS 160 127,944
63 Product Warranty 1 LS 1,000,000 1,000,000
64 Allowance for Braille Signage 60 EA 2,500 150,000
65
66 | Electrical
67 Electrical Upgrades
68 Assumed adequate power is available to cater for additional load required Note EXCL.
by above scope
69 Power and Lighting
70 Allowance for Circuit Breakers,Panels, UPS's in connection with PSD's 1 LS 200,000 200,000
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MTA/NYCT
Tier 2-3 Report on Feasibility of Platform Edge Barriers for Train-1 Line Stations
23-Jan-19
STATION : HOUSTON STREET
UNIT UNIT TOTAL
ITEM DESCRIPTION OF WORK QTyY MEAS COST STATION
COST
71 Allow for conduit / cable runs for power and communications under 1,052 LF 60 63,120
platform edge
72 PSD Connections 1 LS 75,000 75,000
73 Allowance for Electrical / Comms Work inside Control Room including 1 EA 200,000 200,000
Panels, etc.
74 Power to PSD Rooms from EDR [Conduit & Cable] 400 LF 60 24,000
75 Reserve power to PSD Room from EDR [Conduit & Cable] 450 LF 60 27,000
76 No allowance for new lighting as if APG's are used Note EXCL.
77 Grounding
78 Allowance for new grounding wiring for structural steel and new sensors 1 EA 25,000 25,000
throughout station
79 MISC
80 Testing and commissioning 1 EA 30,000 30,000
81 As Built, Shop Drwgs, Permits and approvals 1 LS 30,000 30,000
82
83 | Communications
84 FA System
85 Scope in connection with Fire Alarm System 1 LS 100,000 100,000
86 CCTV coverage
87 CCTV Camera System [#1 per Door & additional #1 per Car]; including 80 EA 12,000 960,000
access nodes, panels, wiring, conduit, etc.
88 CCTV Network Rack ( w/ IE-5000, Fire Wall, Server, KVM, Net guard, PDU 1 LS 100,000 100,000
), Application Fiber Distribution Panel ( AFDP )
89 Berthing Technology Sensors
90 Allowance for Berthing Technology for Control Train Berthing including 10 EA 16,000 160,000
software and hardware requirements
91 Train Door Detection System
92 Train Door Detection Sensor including software and hardware 10 EA 15,000 150,000
requirements
93 Entrapment concerns
94 Sick LMS100-10000 laser scanner [Allowance of 3 per opening]; including 180 EA 4,629 833,263
specialist sub-contractor mark-up
95 Allowance for labor in mounting to the roof, the convertor boxes, the 180 EA 5,566 1,001,802
Ethernet+power wiring and the PSD room equipment.
96 Engineering and Testing 1,000 Hrs 160 159,930
97 Centralized monitoring/control
98 Allowance for the provision of a network/system for centralized 1 LS 70,000 70,000
monitoring/control of door operations at the RCC. Communication with this
system will be via the current Sonet/ATM (SACNS) or COE network
potentially leveraging the existing PSLAN. The set-up of the head-end for
such a system is a one-time cost, integration cost would be per station.
99 MISC
100 Penetration, patching, selective demo and minor modifications 1 LS 25,000 25,000
101 Testing and commissioning (Except Entrapment, Berthing, TDDS ) 1 LS 40,000 40,000
102 Site Survey and Inspections 1 LS 100,000 100,000
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MTA/NYCT
Tier 2-3 Report on Feasibility of Platform Edge Barriers for Train-1 Line Stations
23-Jan-19
STATION : HOUSTON STREET
UNIT UNIT TOTAL
ITEM DESCRIPTION OF WORK QTyY MEAS COST STATION
COST
103 Allowance for FAT (Factory Acceptance Testing) and SAT (Site 1 LS 150,000 150,000
Acceptance Testing)
104 Furnish Test Equipment allowance 1 LS 500,000 500,000
105 As Built, Shop Drwgs, Permits and approvals 1 LS 50,000 50,000
106
107 | Training
108 Allowance for training NYCT Staff - Nominal Allowance [Assuming majority 1 LS 150,000 150,000
of training is catered for in the Pilot Project]
109
110 | Out of hours Work
111 Allow loss of production to work at night say 50% 1 LS 3,330,631 3,330,631
112
113 TOTAL PSD WORK: 14,432,734
115
116 |ADD ALTERNATIVE
117
118 |OPTION FOR PLATFORM SCREEN DOORS [PSDS]
119
120 | ADD
121 Automatic bi-parting doors (10 Cars x 3 Doors =30 No. per platform) 60 EA 25,000 1,500,000
122 Hinged Emergency Escape Gates (EEGs) - Between the bi-parting doors; 58 EA 15,000 870,000
#29 per Platform
123 Double egress/service gate in the center of the platform; #1 per Platform 2 EA 30,000 60,000
124 Platform End Gates (PEGs) 4 EA 18,000 72,000
125 Fixed Panels including framing and support; Assuming 8'-0" high 4,750 SF 750 3,562,275
126 Spare Parts - Approx. 10% of Material Cost 1 LS 363,857 363,857
127 Structual framing / bracing
128 HSS4x4x1/2 hanger 4| TONS 17,500 70,029
129 L6x6x1/2 continuous angle 8| TONS 17,500 135,498
130 Drilling and bolting - 4 bolts at each connection 421 EA 216 90,893
131 Platform Edge Repair
132 Remove concrete platform edge Previously done
133 Platform edge repair Previously done
134 Drilling and cast in place treaded bar for receiving base plates for PSD Previously done
framing; #4 per base plate
135 Signal Work [Each 300’ length is associated with one signal light]
136 Disconnects 40 HRS 162 6,480
137 Remove signal cables 300 LF 40 12,000
138 Remove conduit; Assuming 1” 300 LF 55 16,500
139 Install conduit in new position 300 LF 110 33,000
140 Install replacement cable; assumed single cable #12 300 LF 125 37,500
141 Re-commission / testing as required 1 EA 12,500 12,500
142 Engineering / Shop Drawings / Etc. 1 EA 7,500 7,500
143 Premium Time 785 HRS 49 38,151
144
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for Train-1 Line Stations
23-Jan-19
STATION : HOUSTON STREET
UNIT UNIT TOTAL
ITEM DESCRIPTION OF WORK QTY MEAS COST STATION
COST
1451 OMIT
146 Automatic bi-parting gates; Assumed 6'-0" wide (10 Cars x 3 Doors = 30 No. (60) EA 15,000 (900,000)
per platform)
147 Hinged Emergency Escape Gates (EEGs) - Between the bi-parting doors; (58) EA 10,500 (609,000)
#29 per Platform

148 Double egress/service gate in the center of the platform; #1 per Platform (2) EA 20,000 (40,000)
149 Platform End Gates (PEGSs) (4) EA 13,000 (52,000)
150 Fixed Panels including framing and support; 4'-6" High (2,259) SF 750 (1,694,250)
151 Spare Parts - Approx. 10% of Material Cost (1) LS 197,715 (197,715)
152 Platform Edge Reconstruction work (1) LS 496,020 (496,020)
153 Remove allowance for cast in sleeves for LV & HV power (248) EA 110 (27,280)
154 Conduit running under Platform Edge (1,052) LF 30 (31,560)
155
156 | Allow loss of production to work at night say 50% 1 LS 852,107 852,107
157
158 PREMIUM ASSOCIATED WITH PSD's $ 3,692,464
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MTA/NYCT
Tier 2-3 Report on Feasibility of Platform Edge Barriers for Train-1 Line Stations
23-Jan-19
STATION : CANAL STREET
UNIT UNIT TOTAL
ITEM DESCRIPTION OF WORK QTY MEAS COST STATION
COST
1 |GENERAL NOTES
2 |The estimate detail (lines 1 through 150 below) lists the components of the
Platform Screen Door installation with a description of each item, a Quantity, a
Unit of Measure, a Unit Cost and a Total Station Cost. The Station Cost
represents the cost of PSD's and associated ancillary scope to two platform
edges and a single control room.
3 |On the Summary (Page 4) the total of the estimated detail line items below
appears as the Total Direct Cost at the top of the page. After adding general
requirements, overhead & profit, bonds & insurance the construction cost is
given. After adding design fees, the Project Cost for this Station and other
stations studied is given. The summary page also contains an Alternative
Option Premiums for the Platform Screen Doors in lieu of the APG's.
4| LENGTH OF THE PLATFORM EDGE [SOUTH BOUND] = 546 LF
5| LENGTH OF THE PLATFORM EDGE [NORTH BOUND] = 555 LF
6 | TOTAL LENGTH OF THE PLATFORM EDGE = 1,101 LF
7 | NUMBER OF TRAIN CARS ON THIS LINE = 10| CARS
8
9 |JAUTOMATIC PLATFORM GATES [APG's]
10
11 | Platform edge reconstruction
12 Demolition
13 Remove existing polyethylene edge strip 1,101 LF 7 7,707
14 Remove 5' wide section of 3" deep structural slab to platform edge 5,505 SF 12 66,060
15 New Work
16 Cast in place platform edge slab; Approx. 5'-0" wide x 6" minimum depth at 111 CcYy 2,500 277,500
cantilever edge
17 Drill and adhere dowel to existing concrete wall [at platform edge]; #4 1,103 EA 25 27,575
Dowel w/standard hook @ 12" O.C; 6" Embed
18 Drill and adhere dowel to existing concrete structural slab; #4 Dowel 1,103 EA 25 27,575
w/standard hook @ 12" O.C
19 Cast in assemblies for PSD holding down bolts 640 EA 180 115,200
20 Polyethylene edge strip 1,101 LF 95 104,595
21 Provide sleeves for HV & LV wires 248 EA 110 27,280
22
23 | Platform edge finishes
24 Demolition
25 Remove existing tactile warning strip 2' wide 1,101 LF 15 16,515
26 Remove existing platform tiles 1,101 LF 12 13,212
27 Sawecut existing topping concrete at perimeter of removal area 1,101 LF 5 5,505
28 Remove existing 3" concrete topping for platform edge re-construction; 6,606 SF 8 52,848
Assuming 6' wide strip
29 Remove existing 3" concrete topping at 40' long ADA boarding area; 506 SF 8 4,051
Balance of platform width i.e. 10' wide strip
30 New Work
31 New concrete topping to match existing 1,101 SF 15 16,515

Page 20 of 34



MTA/NYCT
Tier 2-3 Report on Feasibility of Platform Edge Barriers for Train-1 Line Stations
23-Jan-19
STATION : CANAL STREET
UNIT UNIT TOTAL
ITEM DESCRIPTION OF WORK QTY MEAS COST STATION
COST
32 New concrete topping at ADA boarding area to match existing 506 SF 15 7,596
33 Tactile Warning Strip - 2' wide strip along platform edge at door openings 360 LF 110 39,600
only & Platform end gates
34 Misc. patchwork 1 LS 50,000 50,000
35
36 | Equipment Room [7'-0" x 27'-6"]
37 | Build off existing platform slab Note
38 Form 8" wide concrete curb including dowelling to platform slab 42 LF 90 3,735
39 CMU Wall for equipment room 415 SF 45 18,675
40 Vertical connections with existing structure 20 LF 25 500
41 Roof for equipment room 193 SF 30 5,775
42 Fire rated door including frame & hardware 1 EA 2,500 2,500
43 Exterior wall finish
44 Ceramic Tiling to match existing 415 SF 40 16,600
45 Mosaic Band to match existing - Assuming 8" high 42 LF 120 4,980
46 Concrete cove to match existing 42 LF 20 830
47 Interior Wall Finish - Paint 690 SF 5 3,450
48 Allow for Misc. floor & ceiling finishes 193 SF 15 2,888
49 Allow for 4" thick concrete pads for equipment 48 SF 20 963
50 Allowance for Mechanical Scope 1 LS 40,000 40,000
51 Allow for trench drains including associated pipework, cutting & patching, 1 LS 60,000 60,000
etc.
52 Allow for Inergen Fire Suppression System incl. tanks, manifold, piping, 1 LS 100,000 100,000
discharge nozzles, signage, link to FA System
53 Allowance to bring fiber optic to Control Room from network node 1 LS 15,000 15,000
54
55 | Automatic Platform Gates [APGs] - 4'-6" High
56 Automatic bi-parting gates; Assumed 6'-0" wide (10 Cars x 3 Doors = 30 No. 60 EA 15,000 900,000
per platform)
57 Hinged Emergency Escape Gates (EEGs) - Between the bi-parting doors; 58 EA 10,500 609,000
#29 per Platform
58 Double egress/service gate in the center of the platform; #1 per Platform 2 EA 20,000 40,000
59 Platform End Gates (PEGS) 4 EA 13,000 52,000
60 Fixed Panels including framing and support; 4'-6" High 2,480 SF 750 1,859,625
61 Spare Parts - Approx. 10% of Material Cost 1 LS 207,638 207,638
62 Testing and commissioning 800 HRS 160 127,944
63 Product Warranty 1 LS 1,000,000 1,000,000
64 Allowance for Braille Signage 60 EA 2,500 150,000
65
66 | Electrical
67 Electrical Upgrades
68 Assumed adequate power is available to cater for additional load required Note EXCL.
by above scope
69 Power and Lighting
70 Allowance for Circuit Breakers,Panels, UPS's in connection with PSD's 1 LS 200,000 200,000
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for Train-1 Line Stations
23-Jan-19
STATION : CANAL STREET
UNIT UNIT TOTAL
ITEM DESCRIPTION OF WORK QTyY MEAS COST STATION
COST
71 Allow for conduit / cable runs for power and communications under 1,101 LF 60 66,060
platform edge
72 PSD Connections 1 LS 75,000 75,000
73 Allowance for Electrical / Comms Work inside Control Room including 1 EA 200,000 200,000
Panels, etc.
74 Power to PSD Rooms from EDR [Conduit & Cable] 100 LF 60 6,000
75 Reserve power to PSD Room from EDR [Conduit & Cable] 150 LF 60 9,000
76 No allowance for new lighting as if APG's are used Note EXCL.
77 Grounding
78 Allowance for new grounding wiring for structural steel and new sensors 1 EA 25,000 25,000
throughout station
79 MISC
80 Testing and commissioning 1 EA 30,000 30,000
81 As Built, Shop Drwgs, Permits and approvals 1 LS 30,000 30,000
82
83 | Communications
84 FA System
85 Scope in connection with Fire Alarm System 1 LS 100,000 100,000
86 CCTV coverage
87 CCTV Camera System [#1 per Door & additional #1 per Car]; including 80 EA 12,000 960,000
access nodes, panels, wiring, conduit, etc.
88 CCTV Network Rack ( w/ IE-5000, Fire Wall, Server, KVM, Net guard, PDU 1 LS 100,000 100,000
), Application Fiber Distribution Panel ( AFDP )
89 Berthing Technology Sensors
90 Allowance for Berthing Technology for Control Train Berthing including 10 EA 16,000 160,000
software and hardware requirements
91 Train Door Detection System
92 Train Door Detection Sensor including software and hardware 10 EA 15,000 150,000
requirements
93 Entrapment concerns
94 Sick LMS100-10000 laser scanner [Allowance of 3 per opening]; including 180 EA 4,629 833,263
specialist sub-contractor mark-up
95 Allowance for labor in mounting to the roof, the convertor boxes, the 180 EA 5,566 1,001,802
Ethernet+power wiring and the PSD room equipment.
96 Engineering and Testing 1,000 Hrs 160 159,930
97 Centralized monitoring/control
98 Allowance for the provision of a network/system for centralized 1 LS 70,000 70,000
monitoring/control of door operations at the RCC. Communication with this
system will be via the current Sonet/ATM (SACNS) or COE network
potentially leveraging the existing PSLAN. The set-up of the head-end for
such a system is a one-time cost, integration cost would be per station.
99 MISC
100 Penetration, patching, selective demo and minor modifications 1 LS 25,000 25,000
101 Testing and commissioning (Except Entrapment, Berthing, TDDS ) 1 LS 40,000 40,000
102 Site Survey and Inspections 1 LS 100,000 100,000
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for Train-1 Line Stations
23-Jan-19
STATION : CANAL STREET
UNIT UNIT TOTAL
ITEM DESCRIPTION OF WORK QTyY MEAS COST STATION
COST
103 Allowance for FAT (Factory Acceptance Testing) and SAT (Site 1 LS 150,000 150,000
Acceptance Testing)
104 Furnish Test Equipment allowance 1 LS 500,000 500,000
105 As Built, Shop Drwgs, Permits and approvals 1 LS 50,000 50,000
106
107 | Training
108 Allowance for training NYCT Staff - Nominal Allowance [Assuming majority 1 LS 150,000 150,000
of training is catered for in the Pilot Project]
109
110 | Out of hours Work
111 Allow loss of production to work at night say 50% 1 LS 3,381,747 3,381,747
112
113 TOTAL PSD WORK: 14,654,238
115
116 |ADD ALTERNATIVE
117
118 |OPTION FOR PLATFORM SCREEN DOORS [PSDS]
119
120 | ADD
121 Automatic bi-parting doors (10 Cars x 3 Doors =30 No. per platform) 60 EA 25,000 1,500,000
122 Hinged Emergency Escape Gates (EEGs) - Between the bi-parting doors; 58 EA 15,000 870,000
#29 per Platform
123 Double egress/service gate in the center of the platform; #1 per Platform 2 EA 30,000 60,000
124 Platform End Gates (PEGs) 4 EA 18,000 72,000
125 Fixed Panels including framing and support; Assuming 8'-0" high 5,142 SF 750 3,856,275
126 Spare Parts - Approx. 10% of Material Cost 1 LS 381,497 381,497
127 Structual framing / bracing
128 HSS4x4x1/2 hanger 4| TONS 17,500 73,230
129 L6x6x1/2 continuous angle 8| TONS 17,500 141,809
130 Drilling and bolting - 4 bolts at each connection 440 EA 216 95,126
131 Platform Edge Repair
132 Remove concrete platform edge Previously done
133 Platform edge repair Previously done
134 Drilling and cast in place treaded bar for receiving base plates for PSD Previously done
framing; #4 per base plate
135 Signal Work [Each 300’ length is associated with one signal light]
136 Disconnects 80 HRS 162 12,960
137 Remove signal cables 600 LF 40 24,000
138 Remove conduit; Assuming 1” 600 LF 55 33,000
139 Install conduit in new position 600 LF 110 66,000
140 Install replacement cable; assumed single cable #12 600 LF 125 75,000
141 Re-commission / testing as required 2 EA 12,500 25,000
142 Engineering / Shop Drawings / Etc. 2 EA 7,500 15,000
143 Premium Time 1,569 HRS 49 76,253
144
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STATION : CANAL STREET
UNIT UNIT TOTAL
ITEM DESCRIPTION OF WORK QTY MEAS COST STATION
COST
1451 OMIT
146 Automatic bi-parting gates; Assumed 6'-0" wide (10 Cars x 3 Doors = 30 No. (60) EA 15,000 (900,000)
per platform)
147 Hinged Emergency Escape Gates (EEGs) - Between the bi-parting doors; (58) EA 10,500 (609,000)
#29 per Platform

148 Double egress/service gate in the center of the platform; #1 per Platform (2) EA 20,000 (40,000)
149 Platform End Gates (PEGSs) (4) EA 13,000 (52,000)
150 Fixed Panels including framing and support; 4'-6" High (2,480) SF 750 (1,859,625)
151 Spare Parts - Approx. 10% of Material Cost (1) LS 207,638 (207,638)
152 Platform Edge Reconstruction work (1) LS 513,910 (513,910)
153 Remove allowance for cast in sleeves for LV & HV power (248) EA 110 (27,280)
154 Conduit running under Platform Edge (1,101) LF 30 (33,030)
155
156 | Allow loss of production to work at night say 50% 1 LS 940,400 940,400
157
158 PREMIUM ASSOCIATED WITH PSD's $ 4,075,068
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for Train-1 Line Stations
23-Jan-19
STATION : FRANKLIN STREET
UNIT UNIT TOTAL
ITEM DESCRIPTION OF WORK QTY MEAS COST STATION
COST
1 |GENERAL NOTES
2 | The estimate detail (lines 1 through 150 below) lists the components of the
Platform Screen Door installation with a description of each item, a Quantity, a
Unit of Measure, a Unit Cost and a Total Station Cost. The Station Cost
represents the cost of PSD's and associated ancillary scope to two platform
edges and a single control room.
3 |On the Summary (Page 4) the total of the estimated detail line items below
appears as the Total Direct Cost at the top of the page. After adding general
requirements, overhead & profit, bonds & insurance the construction cost is
given. After adding design fees, the Project Cost for this Station and other
stations studied is given. The summary page also contains an Alternative
Option Premiums for the Platform Screen Doors in lieu of the APG's.
4 | LENGTH OF THE PLATFORM EDGE [SOUTH BOUND] = 525 LF
5| LENGTH OF THE PLATFORM EDGE [NORTH BOUND] = 525 LF
6 | TOTAL LENGTH OF THE PLATFORM EDGE = 1,050 LF
7 | NUMBER OF TRAIN CARS ON THIS LINE = 10| CARS
8
9 |JAUTOMATIC PLATFORM GATES [APG's]
10
11 | Platform edge reconstruction
12 Demolition
13 Remove existing polyethylene edge strip 1,050 LF 7 7,350
14 Remove 5' wide section of 3" deep structural slab to platform edge 5,250 SF 12 63,000
15 New Work
16 Cast in place platform edge slab; Approx. 5'-0" wide x 6" minimum depth at 106 CcYy 2,500 265,000
cantilever edge
17 Drill and adhere dowel to existing concrete wall [at platform edge]; #4 1,052 EA 25 26,300
Dowel w/standard hook @ 12" O.C; 6" Embed
18 Drill and adhere dowel to existing concrete structural slab; #4 Dowel 1,052 EA 25 26,300
w/standard hook @ 12" O.C
19 Cast in assemblies for PSD holding down bolts 640 EA 180 115,200
20 Polyethylene edge strip 1,050 LF 95 99,750
21 Provide sleeves for HV & LV wires 248 EA 110 27,280
22
23 | Platform edge finishes
24 Demolition
25 Remove existing tactile warning strip 2' wide 1,050 LF 15 15,750
26 Remove existing platform tiles 1,050 LF 12 12,600
27 Sawcut existing topping concrete at perimeter of removal area 1,050 LF 5 5,250
28 Remove existing 3" concrete topping for platform edge re-construction; 6,300 SF 8 50,400
Assuming 6' wide strip
29 Remove existing 3" concrete topping at 40' long ADA boarding area; 560 SF 8 4,480
Balance of platform width i.e. 12'-0" wide strip
30 New Work
31 New concrete topping to match existing 1,050 SF 15 15,750
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UNIT UNIT TOTAL
ITEM DESCRIPTION OF WORK QTY MEAS COST STATION
COST
32 New concrete topping at ADA boarding area to match existing 560 SF 15 8,400
33 Tactile Warning Strip - 2' wide strip along platform edge at door openings 360 LF 110 39,600
only & Platform end gates
34 Misc. patchwork 1 LS 50,000 50,000
35
36 | Equipment Room [7'-0" x 27'-6"]
37 | Build off existing platform slab Note
38 Form 8" wide concrete curb including dowelling to platform slab 42 LF 90 3,735
39 CMU Wall for equipment room 415 SF 45 18,675
40 Vertical connections with existing structure 20 LF 25 500
41 Roof for equipment room 193 SF 30 5,775
42 Fire rated door including frame & hardware 1 EA 2,500 2,500
43 Exterior wall finish
44 Ceramic Tiling to match existing 415 SF 40 16,600
45 Mosaic Band to match existing - Assuming 8" high 42 LF 120 4,980
46 Concrete cove to match existing 42 LF 20 830
47 Interior Wall Finish - Paint 690 SF 5 3,450
48 Allow for Misc. floor & ceiling finishes 193 SF 15 2,888
49 Allow for 4" thick concrete pads for equipment 48 SF 20 963
50 Allowance for Mechanical Scope 1 LS 40,000 40,000
51 Allow for trench drains including associated pipework, cutting & patching, 1 LS 60,000 60,000
etc.
52 Allow for Inergen Fire Suppression System incl. tanks, manifold, piping, 1 LS 100,000 100,000
discharge nozzles, signage, link to FA System
53 Allowance to bring fiber optic to Control Room from network node 1 LS 15,000 15,000
54
55 | Automatic Platform Gates [APGs] - 4'-6" High
56 Automatic bi-parting gates; Assumed 6'-0" wide (10 Cars x 3 Doors = 30 No. 60 EA 15,000 900,000
per platform)
57 Hinged Emergency Escape Gates (EEGs) - Between the bi-parting doors; 58 EA 10,500 609,000
#29 per Platform
58 Double egress/service gate in the center of the platform; #1 per Platform 2 EA 20,000 40,000
59 Platform End Gates (PEGs) 4 EA 13,000 52,000
60 Fixed Panels including framing and support; 4'-6" High 2,250 SF 750 1,687,500
61 Spare Parts - Approx. 10% of Material Cost 1 LS 197,310 197,310
62 Testing and commissioning 800 HRS 160 127,944
63 Product Warranty 1 LS 1,000,000 1,000,000
64 Allowance for Braille Signage 60 EA 2,500 150,000
65
66 | Electrical
67 Electrical Upgrades
68 Assumed adequate power is available to cater for additional load required Note EXCL.
by above scope
69 Power and Lighting
70 Allowance for Circuit Breakers,Panels, UPS's in connection with PSD's 1 LS 200,000 200,000
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for Train-1 Line Stations
23-Jan-19
STATION : FRANKLIN STREET
UNIT UNIT TOTAL
ITEM DESCRIPTION OF WORK QTY MEAS COST STATION
COST
71 Allow for conduit / cable runs for power and communications under 1,050 LF 60 63,000
platform edge
72 PSD Connections 1 LS 75,000 75,000
73 Allowance for Electrical / Comms Work inside Control Room including 1 EA 200,000 200,000
Panels, etc.
74 Power to PSD Room from EDR [Conduit & Cable] 100 LF 60 6,000
75 Reserve power to PSD Room from EDR [Conduit & Cable] 150 LF 60 9,000
76 No allowance for new lighting as if APG's are used Note EXCL.
77 Grounding
78 Allowance for new grounding wiring for structural steel and new sensors 1 EA 25,000 25,000
throughout station
79 MISC
80 Testing and commissioning 1 EA 30,000 30,000
81 As Built, Shop Drwgs, Permits and approvals 1 LS 30,000 30,000
82
83 | Communications
84 FA System
85 Scope in connection with Fire Alarm System 1 LS 100,000 100,000
86 CCTV coverage
87 CCTV Camera System [#1 per Door & additional #1 per Car]; including 80 EA 12,000 960,000
access nodes, panels, wiring, conduit, etc.
88 CCTV Network Rack ( w/ IE-5000, Fire Wall, Server, KVM, Net guard, PDU 1 LS 100,000 100,000
), Application Fiber Distribution Panel ( AFDP )
89 Berthing Technology Sensors
90 Allowance for Berthing Technology for Control Train Berthing including 10 EA 16,000 160,000
software and hardware requirements
91 Train Door Detection System
92 Train Door Detection Sensor including software and hardware 10 EA 15,000 150,000
requirements
93 Entrapment concerns
94 Sick LMS100-10000 laser scanner [Allowance of 3 per opening]; including 180 EA 4,629 833,263
specialist sub-contractor mark-up
95 Allowance for labor in mounting to the roof, the convertor boxes, the 180 EA 5,566 1,001,802
Ethernet+power wiring and the PSD room equipment.
96 Engineering and Testing 1,000 Hrs 160 159,930
97 Centralized monitoring/control
98 Allowance for the provision of a network/system for centralized 1 LS 70,000 70,000
monitoring/control of door operations at the RCC. Communication with this
system will be via the current Sonet/ATM (SACNS) or COE network
potentially leveraging the existing PSLAN. The set-up of the head-end for
such a system is a one-time cost, integration cost would be per station.
99 MISC
100 Penetration, patching, selective demo and minor modifications 1 LS 25,000 25,000
101 Testing and commissioning (Except Entrapment, Berthing, TDDS ) 1 LS 40,000 40,000
102 Site Survey and Inspections 1 LS 100,000 100,000
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for Train-1 Line Stations
23-Jan-19
STATION : FRANKLIN STREET
UNIT UNIT TOTAL
ITEM DESCRIPTION OF WORK QTY MEAS COST STATION
COST
103 Allowance for FAT (Factory Acceptance Testing) and SAT (Site 1 LS 150,000 150,000
Acceptance Testing)
104 Furnish Test Equipment allowance 1 LS 500,000 500,000
105 As Built, Shop Drwgs, Permits and approvals 1 LS 50,000 50,000
106
107 | Training
108 Allowance for training NYCT Staff - Nominal Allowance [Assuming majority 1 LS 150,000 150,000
of training is catered for in the Pilot Project]
109
110 | Out of hours Work
111 Allow loss of production to work at night say 50% 1 LS 3,318,016 3,318,016
112
113 TOTAL PSD WORK: $ 14,378,070
115
116 [ADD ALTERNATIVE
117
118 |OPTION FOR PLATFORM SCREEN DOORS [PSDS]
119
120 | ADD
121 Automatic bi-parting doors (10 Cars x 3 Doors =30 No. per platform) 60 EA 25,000 1,500,000
122 Hinged Emergency Escape Gates (EEGs) - Between the bi-parting doors; 58 EA 15,000 870,000
#29 per Platform
123 Double egress/service gate in the center of the platform; #1 per Platform 2 EA 30,000 60,000
124 Platform End Gates (PEGs) 4 EA 18,000 72,000
125 Fixed Panels including framing and support; Assuming 8'-0" high 4,734 SF 750 3,550,275
126 Spare Parts - Approx. 10% of Material Cost 1 LS 363,137 363,137
127 Structual framing / bracing
128 HSS4x4x1/2 hanger 41 TONS 17,500 69,899
129 L6x6x1/2 continuous angle 8| TONS 17,500 135,240
130 Drilling and bolting - 4 bolts at each connection 420 EA 216 90,720
131 Platform Edge Repair
132 Remove concrete platform edge Previously done
133 Platform edge repair Previously done
134 Drilling and cast in place treaded bar for receiving base plates for PSD Previously done
framing; #4 per base plate
135 Signal Work [Each 300’ length is associated with one signal light]
136 Disconnects Not Applicable
137 Remove signal cables Not Applicable
138 Remove conduit; Assuming 1” Not Applicable
139 Install conduit in new position Not Applicable
140 Install replacement cable; assumed single cable #12 Not Applicable
141 Re-commission / testing as required Not Applicable
142 Engineering / Shop Drawings / Etc. Not Applicable
143 Premium Time Not Applicable
144
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145 | OMIT
146 Automatic bi-parting gates; Assumed 6'-0" wide (10 Cars x 3 Doors = 30 No. (60) EA 15,000 (900,000)
per platform)
147 Hinged Emergency Escape Gates (EEGs) - Between the bi-parting doors; (58) EA 10,500 (609,000)
#29 per Platform

148 Double egress/service gate in the center of the platform; #1 per Platform (2) EA 20,000 (40,000)
149 Platform End Gates (PEGSs) (4) EA 13,000 (52,000)
150 Fixed Panels including framing and support; 4'-6" High (2,250) SF 750 (1,687,500)
151 Spare Parts - Approx. 10% of Material Cost (1) LS 197,310 (197,310)
152 Platform Edge Reconstruction work (1) LS 495,800 (495,800)
153 Remove allowance for cast in sleeves for LV & HV power (248) EA 110 (27,280)
154 Conduit running under Platform Edge (1,050) LF 30 (31,500)
155
156 | Allow loss of production to work at night say 50% 1 LS 801,264 801,264
157
158 PREMIUM ASSOCIATED WITH PSD's $ 3,472,144
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UNIT UNIT TOTAL
ITEM DESCRIPTION OF WORK QTY MEAS COST STATION
COST
1 |GENERAL NOTES
2 | The estimate detail (lines 1 through 150 below) lists the components of the
Platform Screen Door installation with a description of each item, a Quantity, a
Unit of Measure, a Unit Cost and a Total Station Cost. The Station Cost
represents the cost of PSD's and associated ancillary scope to two platform
edges and a single control room.
3 |On the Summary (Page 4) the total of the estimated detail line items below
appears as the Total Direct Cost at the top of the page. After adding general
requirements, overhead & profit, bonds & insurance the construction cost is
given. After adding design fees, the Project Cost for this Station and other
stations studied is given. The summary page also contains an Alternative
Option Premiums for the Platform Screen Doors in lieu of the APG's.
4 | LENGTH OF THE PLATFORM EDGE [SOUTH BOUND] = 540 LF
5| LENGTH OF THE PLATFORM EDGE [NORTH BOUND] = 553 LF
6 | TOTAL LENGTH OF THE PLATFORM EDGE = 1,093 LF
7 | NUMBER OF TRAIN CARS ON THIS LINE = 10| CARS
8
9 |JAUTOMATIC PLATFORM GATES [APG's]
10
11 | Platform edge reconstruction
12 Demolition
13 Remove existing polyethylene edge strip 1,093 LF 7 7,651
14 Remove 5' wide section of 3" deep structural slab to platform edge 5,465 SF 12 65,580
15 New Work
16 Cast in place platform edge slab; Approx. 5'-0" wide x 6" minimum depth at 110 CcYy 2,500 275,000
cantilever edge
17 Drill and adhere dowel to existing concrete wall [at platform edge]; #4 1,095 EA 25 27,375
Dowel w/standard hook @ 12" O.C; 6" Embed
18 Drill and adhere dowel to existing concrete structural slab; #4 Dowel 1,095 EA 25 27,375
w/standard hook @ 12" O.C
19 Cast in assemblies for PSD holding down bolts 640 EA 180 115,200
20 Polyethylene edge strip 1,093 LF 95 103,835
21 Provide sleeves for HV & LV wires 248 EA 110 27,280
22
23 | Platform edge finishes
24 Demolition
25 Remove existing tactile warning strip 2' wide 1,093 LF 15 16,395
26 Remove existing platform tiles 1,093 LF 12 13,116
27 Sawcut existing topping concrete at perimeter of removal area 1,093 LF 5 5,465
28 Remove existing 3" concrete topping for platform edge re-construction; 6,558 SF 8 52,464
Assuming 6' wide strip
29 Remove existing 3" concrete topping at 40' long ADA boarding area; 480 SF 8 3,840
Balance of platform width i.e. 12'-0" wide strip
30 New Work
31 New concrete topping to match existing 1,093 SF 15 16,395
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32 New concrete topping at ADA boarding area to match existing 480 SF 15 7,200
33 Tactile Warning Strip - 2' wide strip along platform edge at door openings 360 LF 110 39,600
only & Platform end gates
34 Misc. patchwork 1 LS 50,000 50,000
35
36 | Equipment Room [7'-0" x 27'-6"]
37 | Build off existing mezzanine slab Note
38 Form 8" wide concrete curb including dowelling to platform slab 42 LF 90 3,735
39 CMU Wall for equipment room 415 SF 45 18,675
40 Vertical connections with existing structure 20 LF 25 500
41 Roof for equipment room 193 SF 30 5,775
42 Fire rated door including frame & hardware 1 EA 2,500 2,500
43 Exterior wall finish
44 Ceramic Tiling to match existing 415 SF 40 16,600
45 Mosaic Band to match existing - Assuming 8" high 42 LF 120 4,980
46 Concrete cove to match existing 42 LF 20 830
47 Interior Wall Finish - Paint 690 SF 5 3,450
48 Allow for Misc. floor & ceiling finishes 193 SF 15 2,888
49 Allow for 4" thick concrete pads for equipment 48 SF 20 963
50 Allowance for Mechanical Scope 1 LS 40,000 40,000
51 Allow for trench drains including associated pipework, cutting & patching, 1 LS 60,000 60,000
etc.
52 Allow for Inergen Fire Suppression System incl. tanks, manifold, piping, 1 LS 100,000 100,000
discharge nozzles, signage, link to FA System
53 Allowance to bring fiber optic to Control Room from network node 1 LS 15,000 15,000
54
55 | Automatic Platform Gates [APGs] - 4'-6" High
56 Automatic bi-parting gates; Assumed 6'-0" wide (10 Cars x 3 Doors = 30 No. 60 EA 15,000 900,000
per platform)
57 Hinged Emergency Escape Gates (EEGs) - Between the bi-parting doors; 58 EA 10,500 609,000
#29 per Platform
58 Double egress/service gate in the center of the platform; #1 per Platform 2 EA 20,000 40,000
59 Platform End Gates (PEGs) 4 EA 13,000 52,000
60 Fixed Panels including framing and support; 4'-6" High 2,444 SF 750 1,832,625
61 Spare Parts - Approx. 10% of Material Cost 1 LS 206,018 206,018
62 Testing and commissioning 800 HRS 160 127,944
63 Product Warranty 1 LS 1,000,000 1,000,000
64 Allowance for Braille Signage 60 EA 2,500 150,000
65
66 | Electrical
67 Electrical Upgrades
68 Assumed adequate power is available to cater for additional load required Note EXCL.
by above scope
69 Power and Lighting
70 Allowance for Circuit Breakers,Panels, UPS's in connection with PSD's 1 LS 200,000 200,000
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COST
71 Allow for conduit / cable runs for power and communications under 1,093 LF 60 65,580
platform edge
72 PSD Connections 1 LS 75,000 75,000
73 Allowance for Electrical / Comms Work inside Control Room including 1 EA 200,000 200,000
Panels, etc.
74 Power to PSD Room from EDR [Conduit & Cable] 100 LF 60 6,000
75 Reserve power to PSD Room from EDR [Conduit & Cable] 150 LF 60 9,000
76 No allowance for new lighting as if APG's are used Note EXCL.
77 Grounding
78 Allowance for new grounding wiring for structural steel and new sensors 1 EA 25,000 25,000
throughout station
79 MISC
80 Testing and commissioning 1 EA 30,000 30,000
81 As Built, Shop Drwgs, Permits and approvals 1 LS 30,000 30,000
82
83 | Communications
84 FA System
85 Scope in connection with Fire Alarm System 1 LS 100,000 100,000
86 CCTV coverage
87 CCTV Camera System [#1 per Door & additional #1 per Car]; including 80 EA 12,000 960,000
access nodes, panels, wiring, conduit, etc.
88 CCTV Network Rack ( w/ IE-5000, Fire Wall, Server, KVM, Net guard, PDU 1 LS 100,000 100,000
), Application Fiber Distribution Panel ( AFDP )
89 Berthing Technology Sensors
90 Allowance for Berthing Technology for Control Train Berthing including 10 EA 16,000 160,000
software and hardware requirements
91 Train Door Detection System
92 Train Door Detection Sensor including software and hardware 10 EA 15,000 150,000
requirements
93 Entrapment concerns
94 Sick LMS100-10000 laser scanner [Allowance of 3 per opening]; including 180 EA 4,629 833,263
specialist sub-contractor mark-up
95 Allowance for labor in mounting to the roof, the convertor boxes, the 180 EA 5,566 1,001,802
Ethernet+power wiring and the PSD room equipment.
96 Engineering and Testing 1,000 Hrs 160 159,930
97 Centralized monitoring/control
98 Allowance for the provision of a network/system for centralized 1 LS 70,000 70,000
monitoring/control of door operations at the RCC. Communication with this
system will be via the current Sonet/ATM (SACNS) or COE network
potentially leveraging the existing PSLAN. The set-up of the head-end for
such a system is a one-time cost, integration cost would be per station.
99 MISC
100 Penetration, patching, selective demo and minor modifications 1 LS 25,000 25,000
101 Testing and commissioning (Except Entrapment, Berthing, TDDS ) 1 LS 40,000 40,000
102 Site Survey and Inspections 1 LS 100,000 100,000
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ITEM DESCRIPTION OF WORK QTY MEAS COST STATION
COST
103 Allowance for FAT (Factory Acceptance Testing) and SAT (Site 1 LS 150,000 150,000
Acceptance Testing)
104 Furnish Test Equipment allowance 1 LS 500,000 500,000
105 As Built, Shop Drwgs, Permits and approvals 1 LS 50,000 50,000
106
107 | Training
108 Allowance for training NYCT Staff - Nominal Allowance [Assuming majority 1 LS 150,000 150,000
of training is catered for in the Pilot Project]
109
110 | Out of hours Work
111 Allow loss of production to work at night say 50% 1 LS 3,371,348 3,371,348
112
113 TOTAL PSD WORK: $ 14,609,175
115
116 [ADD ALTERNATIVE
117
118 |OPTION FOR PLATFORM SCREEN DOORS [PSDS]
119
120 | ADD
121 Automatic bi-parting doors (10 Cars x 3 Doors =30 No. per platform) 60 EA 25,000 1,500,000
122 Hinged Emergency Escape Gates (EEGs) - Between the bi-parting doors; 58 EA 15,000 870,000
#29 per Platform
123 Double egress/service gate in the center of the platform; #1 per Platform 2 EA 30,000 60,000
124 Platform End Gates (PEGs) 4 EA 18,000 72,000
125 Fixed Panels including framing and support; Assuming 8'-0" high 5,078 SF 750 3,808,275
126 Spare Parts - Approx. 10% of Material Cost 1 LS 378,617 378,617
127 Structual framing / bracing
128 HSS4x4x1/2 hanger 41 TONS 17,500 72,708
129 L6x6x1/2 continuous angle 8| TONS 17,500 140,778
130 Drilling and bolting - 4 bolts at each connection 437 EA 216 94,435
131 Platform Edge Repair
132 Remove concrete platform edge Previously done
133 Platform edge repair Previously done
134 Drilling and cast in place treaded bar for receiving base plates for PSD Previously done
framing; #4 per base plate
135 Signal Work [Each 300’ length is associated with one signal light]
136 Disconnects 40 HRS 162 6,480
137 Remove signal cables 300 LF 40 12,000
138 Remove conduit; Assuming 1” 300 LF 55 16,500
139 Install conduit in new position 300 LF 110 33,000
140 Install replacement cable; assumed single cable #12 300 LF 125 37,500
141 Re-commission / testing as required 1 EA 12,500 12,500
142 Engineering / Shop Drawings / Etc. 1 EA 7,500 7,500
143 Premium Time 785 HRS 49 38,151
144
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145 | OMIT
146 Automatic bi-parting gates; Assumed 6'-0" wide (10 Cars x 3 Doors = 30 No. (60) EA 15,000 (900,000)
per platform)
147 Hinged Emergency Escape Gates (EEGs) - Between the bi-parting doors; (58) EA 10,500 (609,000)
#29 per Platform

148 Double egress/service gate in the center of the platform; #1 per Platform (2) EA 20,000 (40,000)
149 Platform End Gates (PEGSs) (4) EA 13,000 (52,000)
150 Fixed Panels including framing and support; 4'-6" High (2,444) SF 750 (1,832,625)
151 Spare Parts - Approx. 10% of Material Cost (1) LS 206,018 (206,018)
152 Platform Edge Reconstruction work (1) LS 510,530 (510,530)
153 Remove allowance for cast in sleeves for LV & HV power (248) EA 110 (27,280)
154 Conduit running under Platform Edge (1,093) LF 30 (32,790)
155
156 | Allow loss of production to work at night say 50% 1 LS 885,060 885,060
157
158 PREMIUM ASSOCIATED WITH PSD's $ 3,835,262
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations

Executive Summary
In our ongoing study of all 472 stations of NYCT, this report builds on the initial feasibility studies previously
submitted. Previous studies include:

A study to identify a location for a pilot installation of Platform Screen Doors (PSD) at a revenue
station. A summary of the technology and feasibility criteria sections of that report is included in
Appendix A of this report for reference.

A structural study of typical platform construction and it’'s suitability for handling PSD loads across
the NYCT system. That study is included for reference in Appendix B of this report.

A study of the impact to station egress of platform screen doors: Appendix C

This system-wide study follows a Tier 1, 2, 3 methodology of progressively detailed analysis, with Tier 1
examining vehicles and generic characteristics, and Tier 2 and 3 looking at localized physical
characteristics of individual stations. Our Tier 1 analysis found no instances of door misalignment
between car classes for this line. This Tier 2/3 report looks at issues of obstructions near the platform
edge, platform width, structural constraints, location of the equipment room, and an evaluation of
available power.

Of these 61 newly evaluated stations, 56 have been found to be not suitable for the installation of PSDs.

[Note: the term “PSD’ is used to universally include both full-height and half-height barrier
systems. The term “APG” (Automatic Platform Gate) refers only to half-height barriers]

The following points summarize the major constraints to installing a PSD system:

ADA clearance issues: the platform edge barriers are 15" wide. Where an existing object (wall,
stair, and railing) is close to the platform edge, the addition of the PSD can further constrain the
available space. Under the following conditions, PSDs are declared infeasible:

o Limit the ability of a wheelchair to turn within a 5-0” circle

o Limit path of travel to less than a 32" pinch width (defined as an obstruction that

measures less than 2-0” longitudinally, i.e. columns)
o Limit path of travel to be less than a 36” corridor as defined by the edge of a staircase,
railing or room

Insufficient space for the PSD equipment room: the equipment room can be built as one long
room (7'-6” x 27°) or two smaller rooms (7’-6” x 17°). Many stations do not have available space
for these rooms.
Platforms that are too narrow: due to the out-swinging emergency egress doors which are part of
the PSD barrier, many platforms do not provide enough width to facilitate egress in an emergency.
Please see Appendix C which provides a complete explanation of code requirements regarding
the placement of these new barriers in an existing station environment.
Structural considerations: existing pre-cast panels which are typically found at elevated platforms
cannot support the added load of PSDs / APGs. The installation of PSDs at precast elevated
platforms was a subject of analysis in the Structural Feasibility Report of April 2018 (See
Appendix B). As noted there, PSDs would require full replacement of the platform thus changing
the scope of a PSD project from an Alteration 2 to an Alteration 3 and triggering a full seismic
upgrade to the existing station structure. Such extensive work would not be in proportion to the
benefit.
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e Columns at platform edge: at certain stations, the columns are positioned 16” to 24” from the
platform edge. While this dimension allows for the 15"-wide APG/PSD system, installation and
maintenance cannot be carried out due to the lack of clear space.

Note that a determination of full feasibility will require two additional steps:

o Computational Fluid Dynamics (CFD) analysis; the installation of PSDs introduces a significant
barrier to air flow at underground stations. Based upon CFD analyses done for the half-height
automated platform gates (APGs) of the previously proposed 3rd Avenue pilot station, such
installations are likely to be successful in underground stations. However, it is assumed ifiwhen
design of APG/PSDs are initiated at any future stations CFD analysis will be performed as part
of the design process.

¢ An NFPA130 timed egress analysis for the existing stations or for potential PSD designs is also
beyond the scope of this study, however a generic review of the impact of PSD installation on
egress capacity (Appendix C) has informed the findings of this feasibility study. This conceptual
review looked at the impact of PSDs on egress from the platform, especially the impact of the
outward-swinging emergency egress doors which are part of the PSD system. The PSD barrier
is approximately 15” in thickness; with the emergency egress doors in their outward swinging
open position, the PSD barriers and doors collectively subtract 3'-1” from platform width. At
certain narrow platforms, this reduction of width would exceed code-mandated limits. See
Appendix C for more detail.

A garbage train is used for refuse removal at most of the 2-line stations. For a PSD installation, it is
proposed that keys be given to crew members so that they can manually open the typical PSD doors or
emergency egress doors for the (off) loading of garbage carts. Per existing procedures, the distance
between the driver’s cabin and the first available slot for loading a garbage cart is constantly changing as
the train proceeds through multiple stops. It will therefore not be possible to establish a unique stop
marker for the garbage train; each instance of garbage pick-up will need the driver to stop at a different
location, guided by personnel on the platform. This additional step in berthing the garbage train will likely
negatively affect productivity for this activity. In addition, the currently-used metal garbage carts could
potentially damage the PSD system during loading. This is evidenced in damage from these carts along
wallls adjacent to station refuse rooms. In conclusion, the implementation of a PSD system will likely
require a re-design of the refuse removal process

The table on the following page summarizes these findings and shows that platform edge barriers are
feasible at 8% of the 2’ Line stations. Total implementation cost would be $135.6M for APGs and
$169.9M for PSDs. An estimate of maintenance cost was performed for the proposed pilot station at 31
Avenue; that estimate can reasonably be applied in the calculation of estimated maintenance costs at all
two-platform stations. It shows an annual maintenance cost of $931,000 per station for the first three
years of maintenance, (see Appendix D) therefore for the 5 feasible stations, the aggregate annual
maintenance cost would be $4.6M.
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Summary Table

(8% Feasible 5/ 61)

Station Names .-’S_]t/a;t;on ?;Iapt:“orm Feasibility Issues/Reason for Failure AC: é:_ F?So DS;
310 96th Street West End Ave | SUB Island No ADA Clearance
311 86th St. SUB Side No Columns too close to edge
312 79th Street SUB Side No Columns too close to edge
313 72nd Street SUB Island No ADA Clearance
314 66th Street Lincoln Center | SUB Side No Columns too close to edge
315 59th Street Columbus SUB Side No Columns too close to edge
316 50th Street SUB Side No Columns too close to edge
317 42nd St. Times Square SuUB Island No ADA Clearance
318 34th Street Penn Station SUB Island No ADA Clearance
319 28th Street SUB Side No ADA Clearance
320 23rd Street SUB Side No Non-Compliant Egress Path
321 18th Street SUB Side No Non-Compliant Egress Path
322 14th Street SUB Island No Non-Compliant Egress Path
323 Christopher Street SuB Side No No PSD Room Location - -
324 Houston Street Varick St. SuB Side Yes - 27.2M 34.2M
325 Canal Street SUB Side Yes - 27.6M 35.3M
326 Franklin Street SUB Side Yes - 27.1M 33.7M
327 Chambers St. West Bway | SUB Island No ADA Clearance
331 Park Place SUB Island No ADA Clearance
332 Fulton St. William St. SUB Island No ADA Clearance
333 Wall Street Fulton St. SUB Island No ADA Clearance
334 Clark Street Henry St SUB Island No ADA Clearance
335 Borough Hall Court St. SUB Side No ADA Clearance
336 Hoyt Street Fulton Mall SuB Side No ADA Clearance
337 Nevins Street Flatbush SUB Island No Columns too close to edge
338 Atlantic Avenue Barclay SUB Side No ADA Clearance - -
339 Bergen Street SuUB Side Yes - 28.9M 33.3M
340 Grand Army Plaza SuB Island No ADA Clearance - -
341 Eastern Parkway Brooklyn | SUB Side No ADA Clearance
342 Franklin Avenue Botanic SUB Island No Columns too close to edge
353 President Street SUB Island No ADA Clearance - -
354 Sterling Street SuUB Side Yes - 26.7M 33.4M
355 Winthrop Street SuB Side No ADA Clearance - -
356 Church Avenue SUB Side No No PSD Room Location
357 Beverly Rd SUB Side No Non-Compliant Egress Path
358 Newkirk Avenue SUB Side No Non-Compliant Egress Path
359 Flatbush Avenue Brooklyn | SUB Side No ADA Clearance
416 241st St. Wakefield ELV Island No Precast Platform
417 238th Street Nereid Ave. ELV Side No Precast Platform
418 233rd St. ELV Side No Precast Platform
419 225th Street ELV Side No Precast Platform
420 219th Street ELV Side No Precast Platform
421 Gun Hill Road ELV Island No Precast Platform
422 Burke Avenue ELV Side No Precast Platform
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations

423 Allerton Avenue ELV Side No Precast Platform

424 Pelham Parkway ELV Side No Precast Platform

425 Bronx Park East ELV Side No Precast Platform

426 East 180th Street Morris ELV Island No Precast Platform

427 West Farm Sq. / E. ELV Side No Precast Platform

428 174th Street ELV Side No Precast Platform

429 Freeman St. ELV Side No Precast Platform

430 Simpson Street ELV Side No Precast Platform

431 Intervale Avenue ELV Side No Precast Platform

432 Prospect Avenue ELV Side No Precast Platform

433 Jackson Avenue ELV Side No Precast Platform

434 3rd Avenue 149th Street SUB Side No Columns too close to edge
435 149th Street Grand SUB Side No ADA Clearance

438 135th Street SUB Side No Columns too close to edge
439 125th Street SUB Side No Columns too close to edge
440 116th Street SUB Side No Columns too close to edge
441 110t Street Central Park SUB Side No Non-Compliant Egress Path

Totals 135.6M | 169.9M

m New York City Transit
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NYC Transit Platform Screen Doors Pilot Project —Contract C-32516

Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(96t Street Station)

1.01 - MR 310 | 96th Street Station

Summary: 96th Street Station is not feasible for both APGs and PSDs as their implementation would
result in non-compliant ADA conditions. In the implementation of a platform edge barrier, the 36”
minimum corridor requirement for ADA complaint wheelchair movement would not be met as the
remaining width would be 31” (see figure 1).

Description

The 96t Street Station is a below-grade station with two straight center/ island platforms. The platform
structures are cast-in-place concrete. The width of the platforms ranges from 13'-6’ to 17°-8”. The corridor
width at this station’s elevators is 46”. The implementation of a platform edge barrier would reduce this width
below the required minimum of 36”. The remaining 31” or less* would not allow for ADA compliant wheelchair
movement. See figure 1 for reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.

Figure 1 - Non-compliant ADA condition
96 Street Station
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NYC Transit Platform Screen Doors Pilot Project —Contract C-32516

Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(86t Street Station)

1.02 - MR 311 | 86th Street Station

Summary: 86t Street Station is not feasible for both APGs and PSDs as the columns which are
located 16” from the platform edge would impede both access for maintenance and the ability to
egress the train through the hinged emergency exit doors.

Description:

86t Street Station is a below-grade station consisting of two side platforms. It is not feasible for both APGs
and PSDs due to the presence of structural columns on the platforms which are within the envelope that the
proposed PSD system(s) would occupy. The columns pictured in Figure 1 measure approximately 16” from
the platform edge. While this dimension allows for the 15"-wide APG/PSD system, installation and
maintenance cannot be carried out due to the lack of clear space. Furthermore, egress doors installed on an
APG/PSD system would be obstructed by the present columns. Altering the proposed APG/PSD system to
adapt to the existing conditions or relocating the present structural columns pose cost prohibitive scenarios.

Figure 1- Column 16" from the edge
86 Street Station
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NYC Transit Platform Screen Doors Pilot Project —Contract C-32516

Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(79t Street Station)

1.03 - MR 312 | 79th Street Station

Summary: 79th Street Station is not feasible for both APGs and PSDs as the columns which are
located 15” from the platform edge would impede both access for maintenance and the ability to
egress the train through the hinged emergency exit doors.

Description:

79t Street Station is a below-grade station consisting of two side platforms. It is not feasible for both APGs
and PSDs due to the presence of structural columns on the platforms which are within the envelope that the
proposed PSD system(s) would occupy. The columns pictured in Figure 1 measure approximately 15" from
the platform edge. While this dimension allows for the 15"-wide APG/PSD system, installation and
maintenance cannot be carried out due to the lack of clear space. Furthermore, egress doors installed on an
APG/PSD system would be obstructed by the present columns. Altering the proposed APG/PSD system to
adapt to the existing conditions or relocating the present structural columns pose cost prohibitive scenarios.

Figure 1 - Column 15" from the edge
79t Street Station
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NYC Transit Platform Screen Doors Pilot Project —Contract C-32516

Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(72nd Street Station)

1.04 — MR 313 | 72nd Street Station

Summary: 72nd Street Station is not feasible for both APGs and PSDs as their implementation
would result in non-compliant ADA conditions. In the implementation of a platform edge barrier, the
36” minimum corridor requirement for ADA complaint wheelchair movement would not be met at five
platform stairs as the remaining width would be 15” (see figure 1).

Description

The 72 Street Station is a below-grade station with two straight centerfisland platforms. The platform
structures are cast-in-place concrete. The width of the platforms is approximately 15’-6". The corridor width at
this platform stairs is 30”. The implementation of a platform edge barrier would reduce this width below the
required minimum of 36”. The remaining 15" or less* would not allow for ADA compliant wheelchair movement
nor regular passenger movement. See figure 1 for reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.

Figure 1 - Non-compliant ADA condition
72nd Street Station
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NYC Transit Platform Screen Doors Pilot Project —Contract C-32516

Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(66th Street Station)

1.05 - MR 314 | 66th Street / Lincoln Center Station

Summary: 66th Street Station is not feasible for both APGs and PSDs as the columns which are
located 18” from the platform edge would impede both access for maintenance and the ability to
egress the train through the hinged emergency exit doors.

Description:

66t Street Station is a below-grade station consisting of two side platforms. It is not feasible for both APGs
and PSDs due to the presence of structural columns on the platforms which are within the envelope that the
proposed PSD system(s) would occupy. The columns pictured in Figure 1 measure approximately 18" from
the platform edge. While this dimension allows for the 15"-wide APG/PSD system, installation and
maintenance cannot be carried out due to the lack of clear space. Furthermore, egress doors installed on an
APG/PSD system would be obstructed by the present columns. Altering the proposed APG/PSD system to
adapt to the existing conditions or relocating the present structural columns pose cost prohibitive scenarios.

Figure 1- Column 18" from the edge
66 Street Station
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NYC Transit Platform Screen Doors Pilot Project —Contract C-32516

Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(59t Street Columbus Circle Station)

1.06 - MR 315 | 59t Street / Columbus Circle Station

Summary: 59th Street Station is not feasible for both APGs and PSDs as the columns which are
located 18” from the platform edge would impede both access for maintenance and the ability to
egress the train through the hinged emergency exit doors.

Description:

59t Street Station is a below-grade station consisting of two side platforms. It is not feasible for both APGs
and PSDs due to the presence of structural columns on the platforms which are within the envelope that the
proposed PSD system(s) would occupy. The columns pictured in Figure 1 measure approximately 18” from
the platform edge. While this dimension allows for the 15"-wide APG/PSD system, installation and
maintenance cannot be carried out due to the lack of clear space. Furthermore, egress doors installed on an
APG/PSD system would be obstructed by the present columns. Altering the proposed APG/PSD system to
adapt to the existing conditions or relocating the present structural columns pose cost prohibitive scenarios.

Figure 1 - Column 18" from the edge
59 Street Station
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NYC Transit Platform Screen Doors Pilot Project —Contract C-32516

Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(50t Street Station)

1.07 - MR 316 | 50th Street Station

Summary: 50th Street Station is not feasible for both APGs and PSDs as the columns which are
located 18” from the platform edge would impede both access for maintenance and the ability to
egress the train through the hinged emergency exit doors.

Description:

50t Street Station is a below-grade station consisting of two side platforms. It is not feasible for both APGs
and PSDs due to the presence of structural columns on the platforms which are within the envelope that the
proposed PSD system(s) would occupy. The columns pictured in Figure 1 measure approximately 18” from
the platform edge. While this dimension allows for the 15"-wide APG/PSD system, installation and
maintenance cannot be carried out due to the lack of clear space. Furthermore, egress doors installed on an
APG/PSD system would be obstructed by the present columns. Altering the proposed APG/PSD system to
adapt to the existing conditions or relocating the present structural columns pose cost prohibitive scenarios.

Figure 1- Column 18" from the edge
50t Street Station
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NYC Transit Platform Screen Doors Pilot Project —Contract C-32516

Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(42 Street Times Square)

1.08 - MR 317 | 42nd Street / Times Square Station

Summary: 42nd Street Station is not feasible for both APGs and PSDs as their implementation
would result in non-compliant ADA conditions. In the implementation of a platform edge barrier, the
32” minimum pinch point requirement for ADA complaint wheelchair movement would not be met at
the south end of the platform as the remaining width would be 27” (see figure 1).

Description

The 42nd Street Station is a below-grade station consisting two center / island platforms. The platforms are
approximately 21’-2” wide throughout. At the southern end of the northbound platform there are 42" between
the column and the platform edge. The implementation of a platform edge barrier would reduce this width to
27" or less* which would not allow for ADA compliant wheelchair movement. See figure 1 for reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.

Figure 1— Non-Compliant ADA condition
42nd Street Station
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NYC Transit Platform Screen Doors Pilot Project —Contract C-32516

Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(34t Street Penn Station)

1.09 — MR 318 | 34! Street Penn Station

Summary: 34t Street Penn Station is not feasible for both APGs and PSDs as their implementation
would result in non-compliant egress conditions. In the implementation of a platform edge barrier,
the 511" minimum corridor requirement for evacuation would not be met at the south end of the
southbound platform as the existing width is 5-0” (see figure 1).

Description

34th Street Station is a below-grade station consisting of both side and center / island platform. The express
2 and 3 trains utilize the center / island platform. The platform is approximately 24’-8” wide throughout,
narrowing to 5'-0” at the south end of the southbound platform and 5’-3” at the northbound platform. Our
station egress analysis (attached as Appendix C) finds that 5’-11” is a minimum side platform width which will
not impede egress via emergency exit doors with an installed PSD system. See figure 1 for reference.

Figure 1 - Non-Compliant egress condition
34t Street Station
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NYC Transit Platform Screen Doors Pilot Project —Contract C-32516

Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(28t Street Station)

1.10 - MR 319 | 28th Street Station

Summary: 26th Street Station is not feasible for both APGs and PSDs as their implementation would
result in non-compliant ADA conditions. In the implementation of a platform edge barrier, the 36”
minimum corridor requirement for ADA complaint wheelchair movement would not be met at south
end of the southbound platform as the remaining width would be 33” (see figure 1).

Description

The 28th Street Station is a below-grade station with two platforms. The platform structures are cast-in-place
concrete. The width of the platforms are approximately 11’-10”. The implementation of a platform edge barrier
would reduce this width at the south end of the southbound platform below the required minimum of 36”. The
remaining 33” or less* would not allow for ADA compliant wheelchair movement. See figure 1 for reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.

Figure 1 - Non-Compliant ADA condition
28th Street Station
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NYC Transit Platform Screen Doors Pilot Project —Contract C-32516

Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(23rd Street Station)

1.11 = MR 320 | 23rd Street Station

Summary: 23rd Street Station is not feasible for both APGs and PSDs as their implementation would
result in non-compliant egress conditions. In the implementation of a platform edge barrier, the 5-
11”7 minimum corridor requirement for evacuation would not be met at the south end of the
northbound platform as the existing width is 5-10” (see figure 1).

ﬂ@@wo

Description

231 Street Station is a below-grade station with two straight side platforms. The platform structures are cast-
in-place concrete. The width of the platforms ranges from 5’-10" to 11’-10".

Platform width at the ends of the northbound & southbound platform are 5-10” or 70”. Our station egress
analysis (attached as Appendix C) finds that 5-11" is a minimum side platform width which will not impede
egress with an installed PSD system. See figure 1 for reference.

Figure 1 - Non-Compliant egress condition

231 Street Station
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NYC Transit Platform Screen Doors Pilot Project —Contract C-32516

Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(18 Street Station)

1.12 - MR 321 | 18th Street Station

Summary: 18th Street Station is not feasible for both APGs and PSDs as their implementation would
result in non-compliant egress conditions. In the implementation of a platform edge barrier, the 5-
117 minimum corridor requirement for evacuation would not be met at the south end of the
southbound platform as the existing width is 5-0" (see figure 1).

M STV 100
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Description

18t Street Station is a below-grade station with two straight side platforms. The platform structures are cast-
in-place concrete. The width of the platforms ranges from 5-0’ to 11’-6”.

Platform width at the southern end of the southbound platform is 5-0” or 60”. Our station egress analysis
(attached as Appendix C) finds that 5-11” is a minimum side platform width which will not impede egress with
an installed PSD system. See figure 1 for reference.

Figure 1— Non-Compliant egress condition
18" Street Station
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NYC Transit Platform Screen Doors Pilot Project —Contract C-32516

Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(14t Street Station)

1.13 - MR 322 | 14th Street Station

Summary: 14th Street Station is not feasible for both APGs and PSDs as their implementation would
result in non-compliant egress conditions. In the implementation of a platform edge barrier, the 5-
117 minimum corridor requirement for evacuation would not be met at the south end of the
northbound platform as the existing width is 50" (see figure 1).
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Description

14t Street Station is a below-grade station with two straight center/ island platforms. The platform structures
are cast-in-place concrete. The width of the platforms ranges from 5’-0’ to 19’-4”.

Platform width at the southern end of both platforms is 5’-0” or 60”. Our station egress analysis (attached as
Appendix C) finds that 5-11” is a minimum side platform width which will not impede egress with an installed
PSD system. See figure 1 for reference.

Figure 1 - Non-Compliant egress condition
14! Street Station
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NYC Transit Platform Screen Doors Pilot Project —Contract C-32516

Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(Christopher Street Station)

1.14 — MR 323 | Christopher Street Station
Summary: Christopher Street Station is not feasible for both APGs and PSDs due to lack of available
space for the PSD equipment room.

Description

Christopher Street Station is a below-grade station with two straight side platforms. The platform structures
are cast-in-place concrete. Platform widths vary from 10’-4” to 11’-8”. There is a single row of columns on
each platform.

Due to the limited width of the existing platforms, there is no available space for the equipment room. Figure
2 below shows the minimum width required (12’-11”) for construction of a PSD equipment room on a station
platform. Figure 1, below, demonstrates the lack of available space within the southbound control area. The
northbound control area is similar.

Figure 1 - Congested/Narrow Station Plan
Christopher Street Station

Figure 2 - Diagram demonstrating minimum platform width dimensions
(A Division train shown; B Division requires same dimension
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NYC Transit Platform Screen Doors Pilot Project —Contract C-32516
Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations

(Houston Street Station)

1.15 - MR 324 | Houston Street Station

Summary: Houston Street is feasible for both APGs and PSDs. Platform edge reconstruction may
be required to support the requirements of an APG system (see Appendix B). Existing power is
adequate.
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Description

Houston Street Station is a below ground station with two side platforms (see Figure 1). The platform
structures are cast-in-place concrete. Columns are located throughout the length of the platforms along the
platform edge. Column faces measure approximately 4'-0” from the platform edge. The platform widths are
approximately 12-0” throughout. Ceiling heights measure no less than 7°-6” throughout.

Full Height PSDs: Full height PSDs will require lateral structural bracing to the station ceiling as well as
reconfiguration of existing ceiling-mounted systems to address edge-of-platform requirements of lighting,
entrapment prevention sensors, CCTV, and standard NYCT wayfinding signage.

Half Height PSDs (aka APGs): This system is less likely to affect existing lighting and other systems on
the ceiling. Depending on the half height PSD design, sensors may be ceiling-mounted or mounted on the
APG unit itself. In any case, there will be a CCTV camera over each motorized sliding door which will need
to be in coordination with existing or replacement lighting.

Equipment Room
The equipment room can be located at the southbound control area of the station (see Figure 1, Figure 2).
The proposed room dimensions are 27'-6" x 7'-0".

Track Layout

Tracks are tangent. Therefore we are not expecting that gaps between the platform and train will exacerbate
the gap between the train doors and the PSDs. However, per NYCT standards, the Limiting Line of Line
Equipment (LLLE) would necessitate the placement of PSDs sufficiently distant from the train doors to
create gaps that would have to be addressed by entrapment prevention measures.

Platform Edge Condition

The platform edges were reconstructed in the early 1990's. From our limited visual inspection and our
knowledge of repair strategies used in station rehabilitations over the last thirty years, structural work would
at a minimum be required for the installation of an APG system.
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations

(Houston Street Station)

Figure 1 - Overall Station Plan
Houston Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations

(Houston Street Station)
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Figure 2— PSD Equipment Room 1 Detail
Houston Street Station

Figure 3 — Typical platform view
Houston Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations

(Houston Street Station)
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Platform obstructions within 5’ of edge:
e Columns

Please note that in the ADA boarding zones, existing columns obstruct the 60” circle requirement discussed
in the ADA summary in Appendix A. The installation of a PSD system would not further exacerbate these
conditions.

Lighting:

Existing lighting: Throughout both platforms there are linear florescent fixtures mounted parallel to the
platform edge. Depending on the specific APG/PSD design used, there could be no or minimal alterations to
the existing lighting configuration

Power:

This station has adequate electrical capacity to support the implementation of an APG/PSD system. We do
not consider a lack of adequate existing power to be a determining factor of future feasibility. If in the future,
a PSD/APG project is to be implemented at this station, and it is determined at that time that an upgrade in
power service to the station is required, it would simply mean an increased cost to the project. Below in Table
1 & Table 2 please see the Power Capacity Analysis for this station.

Station
Power Capacity Analysis (normal service)
S N Houston Street Varick St.
Peak Demand Load from ConEd Report, 40.8
Last 20 Months, (kW)
Apparent Power (kVA) 510
Station Peak Demand Load, 1417
Max Current, (A)
Maximum Amount of Doors 60.0
PSD Total Load Including All 158.1
Miscellaneous Loads, (A)
Total Load (Station Peak + PSD), (A) 299
Station Service Power Capacity, 800
(Main SB or SG Rating), (A)
Service Spare Capacity, (A) 501
Is Electrical Service Adequate? Yes
Service capacity data is based on observations of
Notes breaker schedule. Only partial one line diagram (for
tunnel lighting) is available.

Table 1. Normal Service Power Capacity Analysis
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(Houston Street Station)
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Station
Power Capacity Analysis (reserve service)
Station Name Houston Street Varick St.
Peak Demand Load from ConEd 10.4
Report, Last 20 Months, (kW)
Apparent Power (kVA) 130
Station Peak Demand Load, 36.0
Max Current, (A)
60.0

Maximum Amount of Doors

PSD Total Load Including All 158.1
Miscellaneous Loads, (A)

Total Load (Station Peak + PSD), (A) 194

Station Service Power Capacity, 800
(Main SB or SG Rating), (A)

Service Spare Capacity, (A) 606

Yes

Is Electrical Service Adequate?

Service capacity data is based on observations of
breaker schedule. Only partial one line diagram (for

Notes o
tunnel lighting) is available.

Table 2. Reserve Service Power Capacity Analysis

Historic Restrictions:
None

Rough Order-of-Magnitude Cost Estimate:

The rough order-of-magnitude (ROM) cost estimate is based on a summary of anticipated costs developed
through a review of field conditions, analysis of space constraints and existing documentation. It is not based
upon an actual conceptual design. The basis of estimate assumptions are listed in the attached ROM
estimate. The total cost for this station is estimated to be $27.2M to install APGs and $34.2M to install PSDs
(See Appendix E)
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(Canal Street Station)

1.16 - MR 325 | Canal Street Station

Summary: Canal Street Station is feasible for both APGs and PSDs. Platform edge reconstruction
may be required to support the requirements of an APG system (see Appendix B). Existing power
Is adequate.
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Description

Canal Street Station is a below ground station with two side platforms (see Figure 1). The platform
structures are cast-in-place concrete. Columns are located throughout the length of the platforms along the
platform edge. Column faces measure approximately 4'-0” from the platform edge. The platform widths are
approximately 12-0” throughout. Ceiling heights measure no less than 7°-6” throughout.

Full Height PSDs: Full height PSDs will require lateral structural bracing to the station ceiling as well as
reconfiguration of existing ceiling-mounted systems to address edge-of-platform requirements of lighting,
entrapment prevention sensors, CCTV, and standard NYCT wayfinding signage.

Half Height PSDs (aka APGs): This system is less likely to affect existing lighting and other systems on
the ceiling. Depending on the half height PSD design, sensors may be ceiling-mounted or mounted on the
APG unit itself. In any case, there will be a CCTV camera over each motorized sliding door which will need
to be in coordination with existing or replacement lighting.

Equipment Room
The equipment room can be located at the abandoned passageway at the south end of the station (see
Figure 1, Figure 2). The proposed room dimensions are 27°-6" x 7-0".

Track Layout

Tracks are tangent. Therefore we are not expecting that gaps between the platform and train will exacerbate
the gap between the train doors and the PSDs. However, per NYCT standards, the Limiting Line of Line
Equipment (LLLE) would necessitate the placement of PSDs sufficiently distant from the train doors to
create gaps that would have to be addressed by entrapment prevention measures.

Platform Edge Condition

The platform edges were reconstructed in the early 1990’s. From our limited visual inspection and our
knowledge of repair strategies used in station rehabilitations of the last thirty years, structural work would only
be required for the installation of an APG system.
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(Canal Street Station)

Figure 1 - Overall Station Plan
Canal Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(Canal Street Station)
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Figure 2 — PSD Equipment Room 1 Detail
Canal Street Station

Figure 3 — Typical platform view
Canal Street Station
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(Canal Street Station)

Platform obstructions within 5’ of edge:
* Columns

Please note that in the ADA boarding zones, existing columns obstruct the 60” circle requirement discussed
in the ADA summary in Appendix A. The installation of a PSD system would not further exacerbate these
conditions.

Lighting:

Existing lighting: Throughout both platforms there are linear florescent fixtures mounted parallel to the
platform edge on the inside face of the columns. No lighting re-configuration will be required as a result of a
PSD installation.

Power:

The Normal EDR was not accessible at the time of survey. However, the electrical reserve service has
adequate electrical capacity to support the implementation of an APG/PSD system. We do not consider a lack
of adequate existing power to be a determining factor of future feasibility. If in the future, a PSD/APG project
is to be implemented at this station, and it is determined at that time that an upgrade in power service to the
station is required, it would simply mean an increased cost to the project. Below in Table 1 please see the
Power Capacity Analysis for this station.

Station

Power Capacity Analysis (reserve service)
Canal Street

Station Name

Peak Demand Load from ConEd Report, 37.2
Last 20 Months, (kW)

Apparent Power (kVA) 46.5

Station Peak Demand Load, 130.0

Max Current, (A)
Maximum Amount of Doors

PSD Total Load Including Al 158.1
Miscellaneous Loads, (A)

Total Load (Station Peak + PSD), (A)

Station Service Power Capacity, 800
(Main SB or SG Rating), (A)

Service Spare Capacity, (A)

60.0

288

312

Is Electrical Service Adequate? Yes

Service capacity data is based on observations of breaker
schedule. Only partial one line diagram (for tunnel lighting) is
available. Also the above capacity is based on demand KW

Notes
for Reserve power.

Table 1. Reserve Service Power Capacity Analysis
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(Canal Street Station)

Historic Restrictions:
None

Rough Order-of-Magnitude Cost Estimate:

The rough order-of-magnitude (ROM) cost estimate is based on a summary of anticipated costs developed
through a review of field conditions, analysis of space constraints and existing documentation. It is not based
upon an actual conceptual design. The basis of estimate assumptions are listed in the attached ROM
estimate. The total cost for this station is estimated to be $27.6M to install APGs and $35.3M to install PSDs
(See Appendix E)
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1.17 —= MR 326 | Franklin Street Station

Summary: Franklin Street is feasible for both APGs and PSDs. Platform edge reconstruction may
be required to support the requirements of an APG system (see Appendix B). Existing power is
adequate.
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Description

Franklin Street Station is a below ground station with two side platforms (see Figure 1). The platform
structures are cast-in-place concrete. Columns are located throughout the length of the platforms along the
platform edge. Column faces measure approximately 4'-0” from the platform edge. The platform widths are
approximately 11-4” throughout. Ceiling heights measure no less than 7°-6” throughout.

Full Height PSDs: Full height PSDs will require lateral structural bracing to the station ceiling as well as
reconfiguration of existing ceiling-mounted systems to address edge-of-platform requirements of lighting,
entrapment prevention sensors, CCTV, and standard NYCT wayfinding signage.

Half Height PSDs (aka APGs): This system is less likely to affect existing lighting and other systems on
the ceiling. Depending on the half height PSD design, sensors may be ceiling-mounted or mounted on the
APG unit itself. In any case, there will be a CCTV camera over each motorized sliding door which will need
to be in coordination with existing or replacement lighting.

Equipment Room
The equipment room can be located at the northbound control area of the station (see Figure 1, Figure 2).
The proposed room dimensions are 27'-6" x 7'-0".

Track Layout

Tracks are tangent. Therefore we are not expecting that gaps between the platform and train will exacerbate
the gap between the train doors and the PSDs. However, per NYCT standards, the Limiting Line of Line
Equipment (LLLE) would necessitate the placement of PSDs sufficiently distant from the train doors to
create gaps that would have to be addressed by entrapment prevention measures.

Platform Edge Condition

The platform edges were reconstructed in the early 1990’s. From our limited visual inspection and our
knowledge of repair strategies used in station rehabilitations of the last thirty years, structural work would only
be required for the installation of an APG system.
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Figure 1 - Overall Station Plan
Franklin Street Station
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Figure 2 — PSD Equipment Room 1 Detail
Franklin Street Station

Figure 3 — Typical platform view
Franklin Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations

(Franklin Street Station)

Platform obstructions within 5’ of edge:
o Columns

Please note that in the ADA boarding zones, existing columns obstruct the 60” circle requirement discussed
in the ADA summary in Appendix A. The installation of a PSD system would not further exacerbate these
conditions.

Lighting:

Existing lighting: Throughout both platforms there are linear florescent fixtures mounted parallel to the
platform edge. Depending on the specific APG/PSD design used, there could be no or minimal alterations to
the existing lighting configuration

Power:

The Reserve EDR was not accessible at the time of survey. However, the Normal electrical service has
adequate electrical capacity to support the implementation of an APG/PSD system. We do not consider a
lack of adequate existing power to be a determining factor of future feasibility. If in the future, a PSD/APG
project is to be implemented at this station, and it is determined at that time that an upgrade in power service
to the station is required, it would simply mean an increased cost to the project. Below in Table 1 please see
the Power Capacity Analysis for this station.

Station

Power Capacity Analysis (normal service)
Franklin Street

Station Name

Peak Demand Load from ConEd Report, 39.6
Last 20 Months, (kW)

Apparent Power (kVA) 495

Station Peak Demand Load, 137.5

Max Current, (A)
Maximum Amount of Doors

PSD Total Load Including All 158.1
Miscellaneous Loads, (A)

Total Load (Station Peak + PSD), (A)

Station Service Power Capacity, 600
(Main SB or SG Rating), (A)

Service Spare Capacity, (A)

60.0

296

304

Is Electrical Service Adequate? Yes

Service capacity data is based on observations of
Notes breaker schedule.

Table 1. Normal Service Power Capacity Analysis
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Historic Restrictions:
None

Rough Order-of-Magnitude Cost Estimate:

The rough order-of-magnitude (ROM) cost estimate is based on a summary of anticipated costs developed
through a review of field conditions, analysis of space constraints and existing documentation. It is not based
upon an actual conceptual design. The basis of estimate assumptions are listed in the attached ROM
estimate. The total cost for this station is estimated to be $27.1M to install APGs and $33.7M to install PSDs
(See Appendix E)
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1.18 = MR 327 | Chambers Street Station

Summary: Chambers Street Station is not feasible for both APGs and PSDs as their implementation
would result in non-compliant ADA conditions. In the implementation of a platform edge barrier, the
36” minimum corridor requirement for ADA complaint wheelchair movement would not be met as the
remaining width would be 31” (see figure 1).

Description

The Chambers Street Station is a below-grade station with two straight center / island platforms. The platform
structures are cast-in-place concrete. The width of the platforms is approximately 17-2”. The corridor width at
the southern end of the southbound platform is 46”". The implementation of a platform edge barrier would
reduce this width below the required minimum of 36”. The remaining 31” or less* would not allow for ADA
compliant wheelchair movement. See figure 1 for reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.

Figure 1 - Non-compliant ADA condition
Chambers Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(Park Place Station)

1.19 - MR 331 | Park Place Station

Summary: Park Place Station is not feasible for both APGs and PSDs as their implementation would
result in non-compliant ADA conditions. In the implementation of a platform edge barrier, the 32”
minimum pinch point requirement for ADA complaint wheelchair movement would not be met at the
escalator as the remaining width would be 23” (see figure 1).

Description

The Park Place Station is a below-grade station with one straight center/island platform. The platform structure
is cast-in-place concrete. The width of the platform is approximately 17’-10”. At the columns on either side of
the escalator, there is 38" clearance. The implementation of a platform edge barrier would reduce this width
below the required minimum of 36”. The remaining 23” or less* would not allow for ADA compliant wheelchair
movement. See figure 1 for reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.

Figure 1 - Non-compliant ADA condition
Park Place Station

Page 38 of 88
m New York City Transit March 11, 2019



Table of Contents

NYC Transit Platform Screen Doors Pilot Project —Contract C-32516

Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(Fulton Street Station)

1.20 - MR 332 | Fulton St. Station

Summary: Fulton St. Station is not feasible for both APGs and PSDs as their implementation would
result in non-compliant ADA conditions. In the implementation of a platform edge barrier, the 36”
minimum corridor requirement for ADA complaint wheelchair movement would not be met as the
remaining width would be 31” (see figure 1).

Description

The Fulton Street Station is a below-grade station with one straight center / island platform. The platform
structure is cast-in-place concrete. The width of the platform is approximately 13’-6” throughout. At the south
end of the southbound platform, the existing clearance is 46”. The implementation of a platform edge barrier
would reduce this width below the required minimum of 36”. The remaining 31” or less* would not allow for
ADA compliant wheelchair movement. See figure 1 for reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.

Figure 1 - Non-compliant ADA condition
Fulton Street Station
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1.21 - MR 333 | Wall Street Station

Summary: Wall Street Station is not feasible for both APGs and PSDs as their implementation would
result in non-compliant ADA conditions. In the implementation of a platform edge barrier, the 36”
minimum corridor requirement for ADA complaint wheelchair movement would not be met as the
remaining width would be 177 (see figure 1).

Description

The Wall Street Station is a below-grade station with one center / island platform. The platform structure is
cast-in-place concrete. The width of the platform is approximately 14’-0", narrowing to 6’-6” at the end. At
several of the stairs, the existing clearance is 32". The implementation of a platform edge barrier would reduce
this width below the required minimum of 36”. The remaining 17” or less* would not allow for ADA compliant
wheelchair movement nor regular passenger movement. See figure 1 for reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.

Figure 1 - Non-compliant ADA condition
Wall Street Station
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1.22 - MR 334 | Clark Street Station

Summary: Clark Street Station is not feasible for both APGs and PSDs as their implementation
would result in non-compliant ADA conditions. In the implementation of a platform edge barrier, the
32” minimum pinch point requirement for ADA complaint wheelchair movement would not be met at
all stairs as the remaining width would be 9” (see figure 1)..

Description

Clark Street Station is a below-grade station with one center / Island platform. The platform structure is cast
in place concrete. The width of the platform is approximately 15-6. At the two stairs, columns flanking the
stairs leave 24” of clearance. The implementation of a platform edge barrier would reduce this width below
the required minimum of 32". The remaining 9” or less* would not allow for ADA compliant wheelchair
movement nor regular passenger movement. See figure 1 for reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.

Figure 1 - Non-compliant ADA condition
Clark Street Station
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1.23 — MR 335 | Borough Hall Station
Summary: Borough Hall Station is not feasible for both APGs and PSDs as their implementation
would result in non-compliant ADA conditions. In the implementation of a platform edge barrier, the
36” minimum corridor requirement for ADA complaint wheelchair movement would not be met as the
remaining width would be 23” (see figure 1).

Description

Borough Hall Station is a below-grade station with two straight side platforms. The platform structures are
cast in place concrete. The width of the platforms varies from 3-2” to 11’- 8". At the south end of the
southbound platform the corridor width to the platform wall is only 3'-2". The implementation of a platform
edge barrier would reduce this width below the required minimum of 36”. The remaining 23" or less* would
not allow for ADA compliant wheelchair movement nor regular passenger movement. See figure 1 for
reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.

Figure 1 - Non-compliant ADA condition
Borough Hall Station
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1.24 - MR 336 | Hoyt Street Station

Summary: Hoyt Street Station is not feasible for both APGs and PSDs. In the implementation of a
platform edge barrier, the 32" minimum pinch point requirement for ADA complaint wheelchair
movement would not be met at the north end of the northbound as the remaining width would be
19” (see figure 1).

Description

Hoyt Street Station is a below-grade station with two straight side platforms. The platform structures are cast
in place concrete. The width of the platforms varies from 11’-0” to 13- 0, and narrowing at the ends. At the
north end of the northbound platform, the existing clearance at the columns is 34”. The implementation of a
platform edge barrier would reduce this width below the required minimum of 36”. The remaining 19” or less*
would not allow for ADA compliant wheelchair movement nor regular passenger movement. See figure 1 for
reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.

Figure 1 - Non-compliant ADA condition
Hoyt Street Station
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(Nevins Street Station)

1.25 - MR 337 | Nevins Street Station

Summary: Nevins Street Station is not feasible for both APGs and PSDs as the columns which are
located 20” from the platform edge would impede both access for maintenance and the ability to
egress the train through the hinged emergency exit doors.

Description

Nevins Street Station is a below-grade station with two center / island platforms (see Figure 1). The platform
structures are cast-in-place concrete. It is not feasible for both APGs and PSDs due to the presence of
structural columns on the platforms which are within the envelope that the proposed PSD system(s) would
occupy. The columns pictured in Figure 1 measure approximately 20" from the platform edge. While this
dimension allows for the 15”-wide APG/PSD system, installation and maintenance cannot be carried out due
to the lack of clear space. Furthermore, egress doors installed on an APG/PSD system would be obstructed
by the present columns. Altering the proposed APG/PSD system to adapt to the existing conditions or
relocating the present structural columns pose cost prohibitive scenarios

Figure 1 - Non-compliant ADA condition
Nevins Street Station
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1.26 - MR 338 | Atlantic Avenue Barclay Ctr Station

Summary: Atlantic Avenue Barclay Ctr. Station is not feasible for both APGs and PSDs as their
implementation would result in non-compliant ADA conditions. In the implementation of a platform
edge barrier, the 36” minimum corridor requirement for ADA complaint wheelchair movement would
not be met as the remaining width would be 21” (see figure 1).
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Description

The Atlantic Avenue Barclay Ctr. Station is a below-grade station with two straight side platforms and a center
[ island platform. The 2 trains stop at the side platforms. The platform structures are cast-in-place concrete.
The width of the platforms ranges from 6-8' to 18'-0”. The corridor width at the staircase at the south end of
the southbound platform is 36”. The implementation of a platform edge barrier would reduce this width below
the required minimum of 36”. The remaining 21” or less* would not allow for ADA compliant wheelchair
movement. See figure 1 for reference.

The non-compliant condition noted above could be remedied by moving the stopping location of the train. The
proposal to move the stopping position of trains in specific stations would need to be studied by NYCT Signals
Engineering to determine the impact to signals and signals equipment between that station and a series of
adjacent stations all the way to the nearest interlocking. In many cases signals equipment at several locations
would need to be relocated and rewired. The only way to fully determine this is to make an analysis of the
existing signals system in that area.

Since that type of task is outside the scope of the PSD Feasibility Study, it is concluded that the current train
stopping position is fixed. Given this condition, the ADA and/or Code analysis is being used for the feasibility
analysis.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.
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Figure 1 - Non-compliant ADA condition
Atlantic Ave Station
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1.27 — MR 339 | Bergen Street Station

Summary: Bergen Street Station is feasible for both APGs and PSDs. Platform edge
reconstruction may be required to support the requirements of an APG system (see Appendix B).
Existing power is adequate.

Description

Bergen Street Station is a below ground station with two side platforms (see Figure 1). The platform
structures are cast-in-place concrete. Columns are located only at the center of the platforms along the
platform edge. Column faces measure approximately 3'-8” from the platform edge. The platform widths are
approximately 7-10” throughout. Ceiling heights measure no less than 7’-6” throughout.

Full Height PSDs: Full height PSDs will require lateral structural bracing to the station ceiling as well as
reconfiguration of existing ceiling-mounted systems to address edge-of-platform requirements of lighting,
entrapment prevention sensors, CCTV, and standard NYCT wayfinding signage.

Half Height PSDs (aka APGs): This system is less likely to affect existing lighting and other systems on
the ceiling. Depending on the half height PSD design, sensors may be ceiling-mounted or mounted on the
APG unit itself. In any case, there will be a CCTV camera over each motorized sliding door which will need
to be in coordination with existing or replacement lighting.

Equipment Room
The equipment room can be located at the southbound control area of the station (see Figure 1, Figure 2).
The proposed room dimensions are 27'-6" x 7'-0".

Track Layout

Tracks are tangent. Therefore we are not expecting that gaps between the platform and train will exacerbate
the gap between the train doors and the PSDs. However, per NYCT standards, the Limiting Line of Line
Equipment (LLLE) would necessitate the placement of PSDs sufficiently distant from the train doors to
create gaps that would have to be addressed by entrapment prevention measures.

Platform Edge Condition

The platform edges were reconstructed within the past thirty years. From our limited visual inspection and our
knowledge of repair strategies used in station rehabilitations over the last thirty years, structural work would
at a minimum be required for the installation of an APG system.
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Figure 1 - Overall Station Plan
Bergen Street Station
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Figure 2 — PSD Equipment Room 1 Detail
Bergen Street Station

Figure 3 — Typical platform view
Bergen Street Station
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Platform obstructions within 5’ of edge:
e Columns

Please note that in the ADA boarding zones, existing columns obstruct the 60” circle requirement discussed
in the ADA summary in Appendix A. The installation of a PSD system would not further exacerbate these
conditions.

Lighting:

Existing lighting: Throughout both platforms there are linear florescent fixtures mounted parallel to the
platform edge. Depending on the specific APG/PSD design used, there could be no or minimal alterations to
the existing lighting configuration

Power:

The Reserve EDR was not accessible at the time of survey. However, the Normal electrical service has
adequate electrical capacity to support the implementation of an APG/PSD system. We do not consider a
lack of adequate existing power to be a determining factor of future feasibility. If in the future, a PSD/APG
project is to be implemented at this station, and it is determined at that time that an upgrade in power service
to the station is required, it would simply mean an increased cost to the project. Below in Table 1 please see
the Power Capacity Analysis for this station.

Station

Power Capacity Analysis (normal service)
Bergen Street

Station Name

Peak Demand Load from ConEd Report, 40.8
Last 20 Months, (kW)

Apparent Power (kVA) 51.0

Station Peak Demand Load, 141.7

Max Current, (A)

Maximum Amount of Doors 40.0
PSD Total Load Including All Miscellaneous 121.6
Loads, (A)
Total Load (Station Peak + PSD), (A) 263
Station Service Power Capacity, 800
(Main SB or SG Rating), (A)

Service Spare Capacity, (A) 537

Yes

Is Electrical Service Adequate?

Service capacity data is based on observations of
Notes breaker schedule.

Table 1. Normal Service Power Capacity Analysis
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Historic Restrictions:
None

Rough Order-of-Magnitude Cost Estimate:

The rough order-of-magnitude (ROM) cost estimate is based on a summary of anticipated costs developed
through a review of field conditions, analysis of space constraints and existing documentation. It is not based
upon an actual conceptual design. The basis of estimate assumptions are listed in the attached ROM
estimate. The total cost for this station is estimated to be $28.9M to install APGs and $33.3M to install PSDs
(See Appendix E)
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1.28 - MR 340 | Grand Army Street Station

Summary: Grand Army Street Station is not feasible for both APGs and PSDs as their
implementation would result in non-compliant ADA conditions. In the implementation of a platform
edge barrier, the 36” minimum corridor requirement for ADA complaint wheelchair movement would
not be met as the remaining width would be 29” (see figure 1).

Description

The Grand Army Street Station is a below-grade station with one straight center/island platform. The platform
structure is cast-in-place concrete. The width of the platform is approximately 32'-4” throughout. The corridor
width at this station’s western end is 44”. The implementation of a platform edge barrier would reduce this
width below the required minimum of 36”. The remaining 29" or less* would not allow for ADA compliant
wheelchair movement. See figure 1 for reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.

Figure 1— Non-compliant ADA condition
Grand Army Plaza Station
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1.29 - MR 341 | Eastern Parkway Brooklyn Street Station

Summary: Eastern Parkway Brooklyn Street Station is not feasible for both APGs and PSDs as their
implementation would result in non-compliant egress conditions. In the implementation of a platform
edge barrier, the 5-11” minimum corridor requirement for evacuation would not be met at the south
end of the northbound platform as the existing width is 5-6” (see figure 1).
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Description

Eastern Parkway Station is a below-grade station with two straight side platforms. The platform structures are
cast-in-place concrete. The width of the platforms ranges from 5-6' to 11°-10",

Platform width at the ends of the platforms is 5'-6” or 66”. Our station egress analysis (attached as Appendix
C) finds that 5’-11" is a minimum side platform width which will not impede egress with an installed PSD
system. See figure 1 for reference.

Figure 1 - Non-Compliant egress condition
Eastern Parkway Station
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(Franklin Avenue Botanic Garden Station)

1.30 — MR 342 | Franklin Avenue Botanic Garden Station

Summary: Franklin Avenue Botanic Garden Station is not feasible for both APGs and PSDs as the
columns which are located 16” from the platform edge would impede both access for maintenance
and the ability to egress the train through the hinged emergency exit doors.

Description:

Franklin Avenue Station is a below-grade station consisting of two center / island platforms. It is not feasible
for both APGs and PSDs due to the presence of structural columns on the platforms which are within the
envelope that the proposed PSD system(s) would occupy. The column pictured in Figure 1 measures
approximately 16" from the platform edge. While this dimension allows for the 15"-wide APG/PSD system,
installation and maintenance cannot be carried out due to the lack of clear space. Furthermore, egress doors
installed on an APG/PSD system would be obstructed by the present columns. Altering the proposed
APG/PSD system to adapt to the existing conditions or relocating the present structural columns pose cost
prohibitive scenarios.

Figure 1- Column 16" from the edge
Franklin Avenue Station
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(President Street Station)

1.31 - MR 353 | President Street Station

Summary: President Street is not feasible for both APGs and PSDs as their implementation would
result in non-compliant ADA conditions. In the implementation of a platform edge barrier, the 36”
minimum corridor requirement for ADA complaint wheelchair movement would not be met at five
platform stairs as the remaining width would be 27" (see figure 1).

Description

President Street Station is a below-grade station with one straight center / island platform. The platform
structure is cast-in-place concrete. The width of the platform is approximately 20’-0” throughout. The corridor
width at southern end of this platform is 42". The implementation of a platform edge barrier would reduce this
width below the required minimum of 36”. The remaining 27" or less* would not allow for ADA compliant
wheelchair movement nor regular passenger movement. See figure 1 for reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.

Figure 1 - Non-compliant ADA condition
President Street Station
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(Sterling Street Station)

1.32 - MR 354 | Sterling Street Station

Summary: Sterling Street Station is feasible for both APGs and PSDs. Platform edge
reconstruction may be required to support the requirements of an APG system (see Appendix B).
Existing power capacity could not be ascertained due to inaccessibility during survey. However, a
lack of adequate existing power is not considered to be a determining factor of future feasibility.
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Description

Sterling Street Station is a below-grade station with two side platforms (see Figure 1). The platform
structures are cast-in-place concrete. Columns are located throughout the length of the platforms along the
platform edge. The platform widths are approximately 11-10” throughout. Ceiling heights measure no less
than 7-6” throughout.

Full Height PSDs: Full height PSDs will require lateral structural bracing to the station ceiling as well as
reconfiguration of existing ceiling-mounted systems to address edge-of-platform requirements of lighting,
entrapment prevention sensors, CCTV, and standard NYCT wayfinding signage.

Half Height PSDs (aka APGs): This system is less likely to affect existing lighting and other systems on
the ceiling. Depending on the half height PSD design, sensors may be ceiling-mounted or mounted on the
APG unit itself. In any case, there will be a CCTV camera over each motorized sliding door which will need
to be in coordination with existing or replacement lighting.

Equipment Room
The equipment room can be located in the station mezzanine (see Figure 1, Figure 2). The proposed room
dimensions are 27°-6" x 7-0".

Track Layout

Tracks are tangent. Therefore we are not expecting that gaps between the platform and train will exacerbate
the gap between the train doors and the PSDs. However, per NYCT standards, the Limiting Line of Line
Equipment (LLLE) would necessitate the placement of PSDs sufficiently distant from the train doors to
create gaps that would have to be addressed by entrapment prevention measures.

Platform Edge Condition

The platform edges appear to be original to the station construction. From our limited visual inspection and
our knowledge of repair strategies used in station rehabilitations over the last thirty years, structural work
would be required for the installation of both an APG and PSD system.
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Figure 1 - Overall Station Plan
Sterling Street Station
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Figure 2 — PSD Equipment Room 1 Detail
Sterling Street Station

Figure 3 — Typical platform view
Sterling Street Station
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Platform obstructions within 5’ of edge:
e Columns

Please note that in the ADA boarding zones, existing columns obstruct the 60” circle requirement discussed
in the ADA summary in Appendix A. The installation of a PSD system would not further exacerbate these
conditions.

Lighting:

Existing lighting: Throughout both platforms there are linear florescent fixtures mounted parallel to the
platform edge. Depending on the specific APG/PSD design used, there could be no or minimal alterations to
the existing lighting configuration

Power:

An analysis of adequate electrical power at this station could not be performed due to inaccessibility during
survey. Please note, a lack of adequate existing power is not considered to be a determining factor of
future feasibility. If in the future, a PSD/APG project is to be implemented at this station, and it is determined
at that time that an upgrade in power service to the station is required, it would simply mean an increased
cost to the project.

Historic Restrictions:
None

Rough Order-of-Magnitude Cost Estimate:

The rough order-of-magnitude (ROM) cost estimate is based on a summary of anticipated costs developed
through a review of field conditions, analysis of space constraints and existing documentation. It is not based
upon an actual conceptual design. The basis of estimate assumptions are listed in the attached ROM
estimate. The total cost for this station is estimated to be $26.7M to install APGs and $33.4M to install PSDs
(See Appendix E)
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1.33 - MR 355 | Winthrop Street Station

Summary: Winthrop Street Station is not feasible for both APGs and PSDs as their implementation
would result in non-compliant ADA conditions. In the implementation of a platform edge barrier, the
36” minimum corridor requirement for ADA complaint wheelchair movement would not be met as the
remaining width would be 29” (see figure 1).

Description

The Winthrop Street Station is a below-grade station with two straight side platforms. The platform structures
are cast-in-place concrete. The width of the platforms ranges from 3-8’ to 11’-10". The corridor width at the
southbound end of the platforms is 3-8". The implementation of a platform edge barrier would reduce this
width below the required minimum of 36”. The remaining 29" or less* would not allow for ADA compliant
wheelchair movement. See figure 1 for reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.

Figure 1— Non-compliant ADA condition
Winthrop Street Station
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(Church Avenue Station)

1.34 — MR 356 | Church Avenue Station
Summary: Church Station is not feasible for both APGs and PSDs due to lack of available space for the
PSD equipment room.

Description

Church Avenue Station is a below-grade station with two straight side platforms. The platform structures are
cast-in-place concrete. There is a single row of columns along each platform edge. The platform width varies
from 7’-10” to 11°-10” throughout. Due to the extremely limited width of the existing platforms and control
areas, there is no available space for the equipment room. Figure 2 below shows the minimum width required
for construction of a PSD equipment room if placed on the platform. Figure 1, below, demonstrates the lack
of available space within the southbound control area. The northbound control area is similar.

Figure 1- Congested / Narrow Station Plan
Church Avenue Station

Figure 2 — Diagram demonstrating minimum platform width dimensions
Church Avenue Station

Page 61 of 88
m New York City Transit March 11, 2019



Table of Contents

NYC Transit Platform Screen Doors Pilot Project —Contract C-32516

Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(Beverly Road Station)

1.35 - MR 357 | Beverly Road Station

Summary: Beverly Road Station is not feasible for both APGs and PSDs as their implementation
would result in non-compliant egress conditions. In the implementation of a platform edge barrier,
the 511" minimum corridor requirement for evacuation would not be met at the north end of the
northbound platform as the existing width is 5-9” (see figure 1).
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Description

Beverly Road Station is a below-grade station with two straight side platforms. The platform structures are
cast-in-place concrete. The width of the platforms ranges from 5’-9' to 11’-10".

Platform width at the north end of the northbound platform is 5’-9” or 69”. Our station egress analysis (attached
as Appendix C) finds that 5’-11” is a minimum side platform width which will notimpede egress with an installed
PSD system. See figure 1 for reference.

Figure 1— Non-Compliant egress condition
Beverly Road Station
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(Newkirk Avenue Station)

1.36 — MR 358 | Newkirk Avenue Station

Summary: Newkirk Avenue Station is not feasible for both APGs and PSDs as their implementation
would result in non-compliant egress conditions. In the implementation of a platform edge barrier,
the 5’-11” minimum corridor requirement for evacuation would not be met at the south end of the
both platforms as the existing width is 5-9” (see figure 1).

Description

Newkirk Avenue Station is a below-grade station with two straight side platforms. The platform structures are
cast-in-place concrete. The width of the platforms ranges from 5-9" to 11’-10”,

Platform width at the ends of the northbound & southbound platform are 5-9” or 69”. Our station egress
analysis (attached as Appendix C) finds that 5-11” is a minimum side platform width which will not impede
egress with an installed PSD system. See figure 1 for reference.

Figure 1 - Non-Compliant egress condition
Newkirk Avenue Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(Flatbush Avenue Brooklyn College Station)

1.37 - MR 359 | Flatbush Avenue Brooklyn College Station

Summary: Flatbush Avenue Brooklyn College Station is not feasible for both APGs and PSDs as
their implementation would result in non-compliant ADA conditions. In the implementation of a
platform edge barrier, the 36" minimum corridor requirement for ADA complaint wheelchair
movement would not be met as the remaining width would be 13” (see figure 1).

Description

The Flatbush Avenue Brooklyn College Station is a below-grade terminus station with two straight side
platforms. The platform structures are cast-in-place concrete. The corridor width at the northern end of the
northbound platform is 2'-4”. The implementation of a platform edge barrier would reduce this width below the
required minimum of 36”. The remaining 13” or less* would not allow for ADA compliant wheelchair movement.
See figure 1 for reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.

Figure 1- Area of ADA non-compliance
Flatbush Avenue Brooklyn College Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(2415t Street Wakefield Station)

1.38 — MR 416 | 241st Street Wakefield Station

Summary: 241st Street Wakefield is not feasible for APGs or PSDs due to the elevated Precast T-
Beam platform which has been deemed structurally insufficient to carry the load of a platform edge
barrier system (see Appendix B and figure 1).

Description

The 241t Street Station is an elevated terminus station with two closed side platforms and one open
center/island platform. The platform structures are precast concrete. The width of the center platform is
approximately 15™-0” throughout. The platform is straight with one row of columns supporting its respective
station canopies. This station is also infeasible due to non-compliant ADA dimensions at south end of the
platforms, where the existing 30” of width will be reduced to 15" with the installation of PSDs. See figure 1 &
2 for reference.

Figure 1 - Non-compliant ADA Condition Figure 2 — Precast Slab
241t Street Station 241t Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(238t Street Nereid Avenue Station)

1.39 — MR 417 | 238t Street Nereid Avenue Station

Summary: 238t Street Station is not feasible for APGs or PSDs due to the elevated Precast T-Beam
platform which has been deemed structurally insufficient to carry the load of a platform edge barrier
system (see Appendix B and figure 1).

Description

The 238th Street Station is an elevated station with two side platforms. The platform structures are precast
concrete. The width of the platforms varies from approximately 12’-0" to 12'-4”. The platforms are straight with
one row of columns supporting their respective station canopies See figure 1 & 2 for reference.

Figure 1 - General Station Condition Figure 2 — Precast Slab
238" Street Station 238" Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(233rd Street Station)

1.40 - MR 418 | 233 Street Station

Summary: 233 Street Station is not feasible for APGs or PSDs due to the elevated Precast T-
Beam platform which has been deemed structurally insufficient to carry the load of a platform edge
barrier system (see Appendix B and figure 1).

Description

The 233 Street Station is an elevated station with two side platforms. The platform structures are precast
concrete. The width of the platforms varies from approximately 12’-0" to 12'-6". The platforms are straight with
one row of columns supporting their respective station canopies See figure 1 & 2 for reference.

Figure 1 - General Station Condition Figure 2 — Precast Slab
2331 Street Station 2331 Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(225t Street Station)

1.41 - MR 419 | 225t Street Station

Summary: 225" Street Station is not feasible for APGs or PSDs due to the elevated Precast T-Beam
platform which has been deemed structurally insufficient to carry the load of a platform edge barrier
system (see Appendix B and figure 1).

Description

The 225" Street Station is an elevated station with two side platforms. The platform structures are precast
concrete. The width of the platforms is approximately 12'-0” throughout. The platforms are straight with one
row of columns supporting their respective station canopies See figure 1 & 2 for reference.

Figure 1 - General Station Condition Figure 2 — Precast Slab
225" Street Station 225" Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(219t Street Station)

1.42 — MR 420 | 219t Street Station

Summary: 219t Street Station is not feasible for APGs or PSDs due to the elevated Precast T-Beam
platform which has been deemed structurally insufficient to carry the load of a platform edge barrier
system (see Appendix B and figure 1).

Description

The 219t Street Station is an elevated station with two side platforms. The platform structures are precast
concrete. The width of the platforms varies from approximately 12’-0" to 12'-4”. The platforms are straight with
one row of columns supporting their respective station canopies See figure 1 & 2 for reference.

Figure 1 - General Station Condition Figure 2 — Precast Slab
219 Street Station 219t Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(Gun Hill Road Station)

1.43 - MR 421 | Gun Hill Road Station
Summary: Gun Hill Road Station is not feasible for APGs or PSDs due to the elevated Precast T-
Beam platform which has been deemed structurally insufficient to carry the load of a platform edge
barrier system (see Appendix B and figure 1).

Description

The Gun Hill Road Station is an elevated station with two center / island platforms. The platform structures
are precast concrete. The width of the platforms varies from approximately 14’-0” to 16'-8”. The platforms are
straight with one row of columns supporting their respective station canopies See figure 1 & 2 for reference.

Figure 1 - General Station Condition Figure 2 — Precast Slab
Gun Hill Road Station Gun Hill Road Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations

(Burke Avenue Station)

1.44 — MR 422 | Burke Avenue Station
Summary: Burke Avenue Station is not feasible for APGs or PSDs due to the elevated Precast T-
Beam platform which has been deemed structurally insufficient to carry the load of a platform edge
barrier system (see Appendix B and figure 1).

Description

The Burke Avenue Station is an elevated station with two side platforms. The platform structures are precast
concrete. The width of the platforms varies from approximately 12-2” to 12'-4”. The platforms are straight with
one row of columns supporting their respective station canopies See figure 1 & 2 for reference.

Figure 1 - General Station Condition Figure 2 — Precast Slab
Burke Avenue Station Burke Avenue Station

Page 71 of 88
m New York City Transit March 11, 2019



Table of Contents

NYC Transit Platform Screen Doors Pilot Project —Contract C-32516
Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations

(Allerton Avenue Station)

1.45 - MR 423 | Allerton Avenue Station

Summary: Allerton Avenue Station is not feasible for APGs or PSDs due to the elevated Precast T-
Beam platform which has been deemed structurally insufficient to carry the load of a platform edge
barrier system (see Appendix B and figure 1).

Description

The Allerton Avenue Station is an elevated station with two side platforms. The platform structures are precast
concrete. The width of the platforms varies from approximately 12’-0" to 12'-6”. The platforms are straight with
one row of columns supporting their respective station canopies See figure 1 & 2 for reference.

Figure 1 - General Station Condition Figure 2 — Precast Slab
Allerton Avenue Station Allerton Avenue Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(Pelham Parkway Station)

1.46 - MR 424 | Pelnam Parkway Station

Summary: Pelham Parkway Station is not feasible for APGs or PSDs due to the elevated Precast
T-Beam platform which has been deemed structurally insufficient to carry the load of a platform edge
barrier system (see Appendix B and figure 1).

Description

The Pelham Parkway Station is an elevated station with two side platforms. The platform structures are
precast concrete. The width of the platforms varies from approximately 12’-8” to 13’-10”. The platforms are
straight with cantilevered beams supporting their respective station canopies. See figure 1 & 2 for reference.

Figure 1 - General Station Condition Figure 2 — Precast Slab
Pelham Parkway Station Pelham Parkway Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(Bronx Park East Station)

1.47 — MR 425 | Bronx Park East Station

Summary: Bronx Park East Station is not feasible for APGs or PSDs due to the elevated Precast T-
Beam platform which has been deemed structurally insufficient to carry the load of a platform edge
barrier system (see Appendix B and figure 1).

Description

The Bronx Park East Station is an elevated station with two side platforms. The platform structures are precast
concrete. The width of the platforms varies from approximately 12'-0" to 12'-6". The platforms are straight with
one row of columns supporting their respective station canopies See figure 1 & 2 for reference.

Figure 1— General Station Condition Figure 2 — Precast Slab
Bronx Park East Station Bronx Park East Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(East 180t Street Morris Pk Station)

1.48 - MR 426 | East 180t Street Morris Pk Station

Summary: East 180t Street Station is not feasible for APGs or PSDs due to the elevated Precast
T-Beam platform which has been deemed structurally insufficient to carry the load of a platform edge
barrier system (see Appendix B and figure 1).

Description

The East 180 Street Station is an elevated station with two center / island platforms. The platform structures
are precast concrete. The width of the platforms varies from approximately 16’-6” to 16'-8”. The platforms are
straight with two rows of columns supporting their respective station canopies See figure 1 & 2 for reference.

Figure 1 - General Station Condition Figure 2 — Precast Slab
East 180t Street Station East 180 Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(West Farms Square/East Tremont 177t Street Station)

1.49 - MR 427 | West Farm Sq. / E. Tremont Ave Station

Summary: West Farms Square Station is not feasible for APGs or PSDs due to the elevated Precast
T-Beam platform which has been deemed structurally insufficient to carry the load of a platform edge
barrier system (see Appendix B and figure 1).

Description

The West Farms Square Station is an elevated station with two side platforms. The platform structures are
precast concrete. The width of the platforms varies from approximately 13'-8” to 13’-10". The platforms are
straight with one row of columns supporting their respective station canopies See figure 1 & 2 for reference.

Figure 1 - General Station Condition Figure 2 — Precast Slab
West Farms Square Station West Farms Square Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(174t Street Station)

1.50 — MR 428| 174t Street Station

Summary: 174t Street Station is not feasible for APGs or PSDs due to the elevated Precast T-Beam
platform which has been deemed structurally insufficient to carry the load of a platform edge barrier
system (see Appendix B and figure 1).

Description

The 174t Street Station is an elevated station with two side platforms. The platform structures are precast
concrete. The width of the platforms varies from approximately 7’-8” to 12'-4”. The platforms are mildly curved
with one row of columns supporting their respective station canopies See figure 1 & 2 for reference.

Figure 1 - General Station Condition Figure 2 — Precast Slab
174! Street Station 174 Street Station

Page 77 of 88
m New York City Transit March 11, 2019



Table of Contents

NYC Transit Platform Screen Doors Pilot Project —Contract C-32516
Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations

(Freeman Street Station)

1.51 - MR 429 | Freeman Street Station

Summary: Freeman Street is not feasible for APGs or PSDs due to the elevated Precast T-Beam
platform which has been deemed structurally insufficient to carry the load of a platform edge barrier
system (see Appendix B and figure 1).

Description

The Freeman Street Station is an elevated station with two side platforms. The platform structures are precast
concrete. The width of the platforms varies from approximately 7’-0” to 13'-8”. The platforms are mildly curved
with one row of columns supporting their respective station canopies See figure 1 & 2 for reference.

Figure 1 - General Station Condition Figure 2 — Precast Slab
Freeman Street Station Freeman Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(Simpson Street Station)

1.52 - MR 430 | Simpson Street Station

Summary: Simpson Street Station is not feasible for APGs or PSDs due to the elevated Precast T-
Beam platform which has been deemed structurally insufficient to carry the load of a platform edge
barrier system (see Appendix B and figure 1).

Description

The Simpson Street Station is an elevated station with two side platforms. The platform structures are precast
concrete. The width of the platforms varies from approximately 6'-0” to 13’-10”. The platforms are straight with
one row of columns supporting their respective station canopies See figure 1 & 2 for reference.

Figure 1 - General Station Condition Figure 2 — Precast Slab
Simpson Street Station Simpson Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations

(Intervale Avenue Station)

1.53 — MR 431 | Intervale Avenue Station

Summary: Intervale Avenue Station is not feasible for APGs or PSDs due to the elevated Precast
T-Beam platform which has been deemed structurally insufficient to carry the load of a platform edge
barrier system (see Appendix B and figure 1).

Description

The Intervale Avenue Station is an elevated station with two side platforms. The platform structures are
precast concrete. The width of the platforms varies from approximately 6'-0" to 13'-10”. The platforms are
straight with one row of columns supporting their respective station canopies See figure 1 & 2 for reference.

Figure 1 - General Station Condition Figure 2 — Precast Slab
Intervale Avenue Station Intervale Avenue Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations

(Prospect Avenue Station)

1.54 - MR 432 | Prospect Avenue Station

Summary: Prospect Avenue Station is not feasible for APGs or PSDs due to the elevated Precast
T-Beam platform which has been deemed structurally insufficient to carry the load of a platform edge
barrier system (see Appendix B and figure 1).

Description

The Prospect Avenue Station is an elevated station with two side platforms. The platform structures are
precast concrete. The width of the platforms varies from approximately 7'-4” to 14’-4”. The platforms are
straight with one row of columns supporting their respective station canopies See figure 1 & 2 for reference.

Figure 1 - General Station Condition Figure 2 — Precast Slab
Prospect Avenue Station Prospect Avenue Station
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(Jackson Avenue Station)

1.55 — MR 433 | Jackson Avenue Station

Summary: Jackson Avenue Station is not feasible for APGs or PSDs due to the elevated Precast T-
Beam platform which has been deemed structurally insufficient to carry the load of a platform edge
barrier system (see Appendix B and figure 1).

Description

The Jackson Avenue Station is an elevated station with two side platforms. The platform structures are precast
concrete. The width of the platforms varies from approximately 6'-6” to 14’-0”. The platforms are straight with
one row of columns supporting their respective station canopies See figure 1 & 2 for reference.

Figure 1 - General Station Condition Figure 2 — Precast Slab
Jackson Avenue Station Jackson Avenue Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(3 Avenue 149t Street)

1.96 — MR 434 | 31 Avenue 149t Street Station

Summary: 3@ Avenue 149 Street Station is not feasible for both APGs and PSDs as the columns
which are located 18” from the platform edge would impede both access for maintenance and the
ability to egress the train through the hinged emergency exit doors.

Description:

34 Avenue 149t Street Station is a below-grade station consisting of two side platforms. It is not feasible for
both APGs and PSDs due to the presence of structural columns on the platforms which are within the envelope
that the proposed PSD system(s) would occupy. The columns pictured in Figure 1 measure approximately
18” from the platform edge. While this dimension allows for the 15"-wide APG/PSD system, installation and
maintenance cannot be carried out due to the lack of clear space. Furthermore, egress doors installed on an
APG/PSD system would be obstructed by the present columns. Altering the proposed APG/PSD system to
adapt to the existing conditions or relocating the present structural columns pose cost prohibitive scenarios.

Figure 1- Column 18" from the edge
3 Avenue 149 Street Station
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Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(149t Street Grand Concourse Station)

1.57 — MR 435 | 149 Street Grand Concourse Station

Summary: 149t Street Station is not feasible for both APGs and PSDs as their implementation
would result in non-compliant ADA conditions. In the implementation of a platform edge barrier, the
36” minimum corridor requirement for ADA complaint wheelchair movement would not be met as the
remaining width would be 35” (see figure 1).

Description

The 149t Street Station is a below-grade station with two straight side platforms. The platform structures are
cast-in-place concrete. The corridor width at the western ends of the platforms is 4'-2”. The implementation of
a platform edge barrier would reduce this width below the required minimum of 36”. The remaining 35" or
less* would not allow for ADA compliant wheelchair movement. See figure 1 for reference.

*Please note that the ADA clearance measurements are subject to a slight decrease due to the required
placement of PSD/APG equipment outside the Limiting line of line equipment (LLLE), which is dictated by the
dynamic envelope of the trains.

Figure 1— Non-Compliant ADA condition
149 Street Station

Page 84 of 88
m New York City Transit March 11, 2019



Table of Contents

NYC Transit Platform Screen Doors Pilot Project —Contract C-32516

Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(135t Street Station)

1.58 - MR 438 | 135t Street Station
Summary: 135t Street Station is not feasible for both APGs and PSDs as the columns which are
located 16” from the platform edge would impede both access for maintenance and the ability to
egress the train through the hinged emergency exit doors.

Description:

135t Street Station is a below-grade station consisting of two side platforms. It is not feasible for both APGs
and PSDs due to the presence of structural columns on the platforms which are within the envelope that the
proposed PSD system(s) would occupy. The columns pictured in Figure 1 measure approximately 16” from
the platform edge. While this dimension allows for the 15"-wide APG/PSD system, installation and
maintenance cannot be carried out due to the lack of clear space. Furthermore, egress doors installed on an
APG/PSD system would be obstructed by the present columns. Altering the proposed APG/PSD system to
adapt to the existing conditions or relocating the present structural columns pose cost prohibitive scenarios.

Figure 1 - Column 16" from the edge
135t Street Station
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1.599 - MR 439 | 125t Street Station

Summary: 125t Street Station is not feasible for both APGs and PSDs as the columns which are
located 16” from the platform edge would impede both access for maintenance and the ability to
egress the train through the hinged emergency exit doors.

Description:

125t Street Station is a below-grade station consisting of two side platforms. It is not feasible for both APGs
and PSDs due to the presence of structural columns on the platforms which are within the envelope that the
proposed PSD system(s) would occupy. The columns pictured in Figure 1 measure approximately 16” from
the platform edge. While this dimension allows for the 15"-wide APG/PSD system, installation and
maintenance cannot be carried out due to the lack of clear space. Furthermore, egress doors installed on an
APG/PSD system would be obstructed by the present columns. Altering the proposed APG/PSD system to
adapt to the existing conditions or relocating the present structural columns pose cost prohibitive scenarios.

Figure 1 - Column 16" from the edge
125t Street Station

Page 86 of 88
m New York City Transit March 11, 2019



Table of Contents

NYC Transit Platform Screen Doors Pilot Project —Contract C-32516

Tier 2-3 Report on Feasibility of Platform Edge Barriers for ‘2’ Line Stations
(116t Street Station)

1.60 — MR 440 | 116t Street Station

Summary: 116t Street Station is not feasible for both APGs and PSDs as the columns which are
located 16” from the platform edge would impede both access for maintenance and the ability to
egress the train through the hinged emergency exit doors.

Description:

116t Street Station is a below-grade station consisting of two side platforms. It is not feasible for both APGs
and PSDs due to the presence of structural columns on the platforms which are within the envelope that the
proposed PSD system(s) would occupy. The columns pictured in Figure 1 measure approximately 16” from
the platform edge. While this dimension allows for the 15"-wide APG/PSD system, installation and
maintenance cannot be carried out due to the lack of clear space. Furthermore, egress doors installed on an
APG/PSD system would be obstructed by the present columns. Altering the proposed APG/PSD system to
adapt to the existing conditions or relocating the present structural columns pose cost prohibitive scenarios.

Figure 1 - Column 16" from the edge
116t Street Station
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1.61 - MR 441 | 110t Street Central Park North Station

Summary: 110t Street Station is not feasible for both APGs and PSDs as their implementation
would result in non-compliant egress conditions. In the implementation of a platform edge barrier,
the 5’-11” minimum corridor requirement for evacuation would not be met at the south end of the
northbound platform as the existing width is 5-0” (see figure 1).

Description

110t Street Station is a below-grade station with one centerfisland platform. The platform structure is cast-in-
place concrete. The width of the corridors at this station ranges from 5’-0' to 21’-6”.

The corridor width at the center of this platform adjacent to the control area is constrained to o0 5-0" or 60”.
Our station egress analysis (attached as Appendix C) finds that 5-11” is a minimum side platform width which
will not impede egress with an installed PSD system. See figure 1 for reference.

Figure 1 - Non-Compliant egress condition
110 Street Station
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Appendix A - Tier 2-3 Technology Assessment (Summary of Sections 2.0 through 5.0)

1.0

Executive Summary

This Technology Assessment was first submitted to NYCT as part of the first Line report that recommended the location
of the Pilot PSD installation. It is included in the Line reports that follow as an Appendix for reference in the series of
Line reports that will make up the System-wide Feasibility Study analyzing the challenges to be met, modifications
required, and rough order of magnitude cost associated with the integration of automated fall protection into the existing
NYC Transit system. This system-wide study will be performed over the coming months and years.

To quote from our scope of work for this system-wide study:

2.0

1.0 The study will employ a hierarchical approach to assess the feasibility of installing Platform Screen Doors
(PSDs), Automatic Platform Gates (APGs) or Rope Platform Screen Doors (RPSDs) via development of a
screening criteria that defines ‘fatal flaws’ and/or critical cost factors. These screening criteria shall be
recorded . . . for future reference.

1.1 Feasibility criteria addressed in Tier 1 screening will include the mix of cars classes at a given platform
edge and the feasibility of PSD/APG/RPSDs given the mix of car door locations.
1.2 For subway stations and platform edges that pass Tier 1 screening, subsequent feasibility criteria for Tier
2 Stations’ screening will include the following:

Column location in relation to the platform edge
Platform edge clearance adjacent to stairs and other impediments

Impacts to ADA path of travel and boarding areas

Conflicts of PSD/APG/RPSDs with Signals cables

Sulfficient platform width

Extreme non-tangent track
1.3 For subway stations and platform edges that pass Tier 2 screening, subsequent feasibility criteria for Tier 3

Stations will include the following:

Structural capacity of platforms to accept PSD/APG/RPSDs

Feasibility & location for PSD/APG/RPSDs equipment room

Confirmation of adequate power for PSD/APG/RPSDs

Preliminary screening for the need to perform computational fluid dynamics (CFD) modeling for a
given station due to existing conditions.

e. Determination of communications requirements, availability and cost
f.  Determination of gap detection and entrapment avoidance technology requirements
Determination of light fixture or other conflicts due to existing conditions

o Q0T

aoow

g.
1.4 The scope will include field surveys of all stations and platforms that pass Tier 1 screening, as required.
1.5 A feasibility report that compiles all findings, including recommended technology(s) and rough order of

magnitude estimates for Tier 3 stations will be provided on a Line by Line basis.

Technology Overview

Platform screen doors (PSDs) and automatic platform gates (APGs) are permanent glazed barrier systems
erected along the edge of a platform. Rope Platform Screen Doors (RPSDs) are horizontal cable barrier
systems that raise and lower at the platform edge. These systems and solutions provide numerous benefits
to the subway system including increased safety, reduction of track fires, potentially improved operations and
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Appendix A - Tier 2-3 Technology Assessment (Summary of Sections 2.0 through 5.0)

a customer focused user experience. While there are many benefits, there are also challenges including
entrapment, berthing and additional complexity to the subway system.

There are common advantages, challenges to overcome and disadvantages to introducing platform edge
barrier technologies into an existing subway system that was never designed for such technology. A simple
analogy to the challenge of installing these barriers is to look at New York City before cars and after cars. The
introduction of cars changed the way the streets were designed. The downtown area has narrow winding
streets with tight vehicle lanes, even one way, where cars squeeze through the concrete canyons. Midtown
has wide streets and avenues with multiple lanes for driving and parking. Midtown was designed for the
technology, where downtown was not. This effort seeks to put a new safety technology into crowded stations
designed over 100 years ago for a lower population and less frequency.

Listed below are the common advantages and disadvantages of these systems. The types of systems and
their individual Pros and Cons are identified in the following sections of this chapter.

2.0.1  Platform Edge Barrier Systems
Pros

a. Eliminates the possibility of customers being pushed off the platform.

b. Reduces the possibility of suicide. Effectiveness diminishes as the height of the barrier
system reduces.

c. A reduction in track fires from less debris being thrown on the tracks. Effectiveness
diminishes with lower heights and opacity of barrier system.

d. There will be a significant reduction in illegal track access.

a. Space constraints, due to layout of station including potential column interferences and
platform widths, must be reconciled with the Americans with Disabilities Act (ADA) and
Building Code of NY State (BCNYS) requirements.

b. Requires sufficient space for barrier system electronic control equipment and/or a new
control room if space is not available in existing station communication room(s).

¢. New maintenance requirements of a new electro-mechanical system (most of it can be done
from the platform) including cleaning of the trackside glass, cleaning of the gap detection
sensors, routine belt replacement, etc.

d. Requires structural capacity to accept selected cantilevered barrier system. Some stations

may require remediation work to reinforce the platform edges.

Requires sufficient electrical power and sufficient bandwidth for RCC monitoring.

Station maintenance from the trackside must be performed through barrier openings.

Will increase the time needed for station cleaning.

Interference with police radio coverage from antennas on the track wall will require

additional study and potentially increase antenna installations.

i.  Passengers currently have 100% availability to the subway car doors. When there is a fault
in the system or a mechanical breakdown (reportedly rare at other agencies), there will be
a reduction in access to the car doors.

Sa ™o
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j. Grounding requirements include the need to paint columns within arm’s reach of the
platform barriers with a non-conductive coating, similar to vinyl ester, to reduce stray voltage
touch potential.

k. Lighting directly above the platform edge will likely need to be relocated to accommodate
structure and overhead gap detection devices.

[ Other cabling/conduit under the platform edge or elsewhere in this area will also need to be
relocated.

Photo 1 — Free-standing PSDs at Westminster Station, London, UK.

2.1 Platform Screen Doors (PSDs)

Physical Characteristics

Platform screen doors are tall, vertically glazed barriers that are installed along the platform edge to
separate the track way from the platform. Platform screen door systems are modularized and consist
of glazed bi-parting doors, glazed fixed panels and glazed emergency exit doors with a common
header on top. The header is made of aluminum or steel and houses the electro-mechanical
equipment that operates the doors including the motorized drive system, controls and wiring. A
single motor controls both leaves of a door opening.

Page 4 of 28
m New York City Transit September 15, 2017



NYC Transit Platform Screen Doors Pilot Project —Contract C-32518
Appendix A - Tier 2-3 Technology Assessment (Summary of Sections 2.0 through 5.0)

The PSD assembly is typically 8'-0” tall to the top of the header. The bi-parting doors are aligned to
the train doors when the car is berthed. There is a berthing tolerance in the sizing of the door opening
widths, making the PSD openings wider than the car body doors. This will allow enough clearance
between the two sets of doors to maintain ADA clearance requirements should the train not berth
accurately.

PSDs may be cantilevered from the platform, hung from structure overhead or span from platform to
overhead structure. Due to the variability of existing conditions in the NYCT system, PSDs
cantilevered from the platform present the most flexible option.

There may be additional construction above the PSD header to physically separate the track-way
from the platform. This is usually the case in new stations where the platform can be air conditioned
or air tempered for customer comfort. In the existing NYCT system however, installation of PSDs in
below grade stations should be based on design criteria developed from Computation Fluid
Dynamics (CFD) modeling addressing temperature rise, ventilation and smoke control. The results
may require more or less air movement above or through the PSD barrier.
PSD Pros
a. Refer to the Platform Edge Barrier Pros/Cons for additional bullet points.
b. There is a reduction of piston effect on customers. This may potentially contribute to higher
train speeds entering and leaving the stations.
c. There will be a significant reduction in illegal track access.
d. The presence of the doors will allow the customers to queue up at the door locations,
potentially reducing dwell time.
e. Depending upon the degree of enclosure there may be a sound attenuation benefit,
reducing the sound from the trains.

PSD Cons
a. Refer to the Platform Edge Barrier Pros/Cons for additional bullet points.
b. Each below grade station requires CFD analysis.
c. Door locations are fixed, requiring a captive fleet of cars and consists.
d. Future subway car purchases will be required to maintain the existing PSD door locations
for the lines they will be designed to operate on.
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Photo 2 — Automatic Platform Gates at Chatelet Station, Paris, France

2.2

Automatic Platform Gates (APGs)

APG Physical Characteristics

Automatic Platform Gates (APGs) are a lower version of PSDs. They are typically 6 high, but can
be as low as 4'-6". They operate in the same way as PSDs. APGs are often used instead of PSDs
at exterior stations, when the arrangement of the station or airflow requirements do not allow for an
8’ tall PSD or the platform will not sustain the higher structural forces of a PSD.

APG systems are an arrangement of shorter glazed bi-parting doors with pylons on each side to
house the motors and accept the doors as they operate. There are also fixed glazed panels and
emergency egress doors, similar to PSDs. There are no multiple mounting options and are only
secured on top of the platform. APGs generally weigh less because of their height.

There are twice as many motors on APGs than PSDs for the same amount of doors. All wiring is
done under the platform edge on the track side of the doors, meaning additional core drilling through
the platform.

APG Pros
a. Refer to the Platform Edge Barrier Pros/Cons for additional bullet points.
b. In most respects, similar to PSDs except as may be affected by their shorter height.
c. Minimal impact on air movement and ventilation. With additional experience CFD analysis
may not be required at all underground stations.
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APG Cons
a. Refer to the Platform Edge Barrier Pros/Cons for additional bullet points.
b. In most respects, similar to PSDs.
c. Door locations are fixed, requiring a captive fleet of cars and consists.
d. Future subway car purchases will be required to maintain the existing APG door locations

for the lines they will be designed to operate on.
e. Maintenance issues unique to APGs:

o Double the amount of motors as PSDs (each motor operating a single leaf).

o APGs only come with belt drive motors, which do not last as long as the screw
drives available on PSDs.

o The electrical load of the doors will increase with APGs, though the motor sizes
are slightly smaller because the weight of the doors is less.

o Cabling to connect the doors is located below the platform on the track side
which may require a track outage for maintenance; additional core drills into the
platform for the wiring connections; and possibly space constraints at some
stations.

Photo 3 — Roped Platform Screen Doors, (closed in left image, open in right image)

2.3 Roped Platform Screen Doors (RPSDs)

RPSD Physical Characteristics

Roped Platform Screen Doors (RPSDs) systems consist of two vertically lifted panels made up of
horizontal cables spanning between vertical pilasters which house the vertical structure, lifting motors
and mechanisms. The vertical pilasters are spaced at 20 to 30 feet along the platform edge and
when the doors are open (up) the majority of the platform edge is open to accommodate multiple
doors between each pair of pilasters. With a pair of motors in each pilaster and lighter door panels
there are fewer motors and likely reduced electrical loads.
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Currently these systems have had limited use on rail systems in Korea and Japan. They were not
included in the International Research trip and report conducted in 2016 by NYCT and STV (NYCT

Contract #: C-32514, Final Report Submission: September 21, 2016).

RPSD Pros

a.

No impact on air movement and ventilation, i.e., CFD analysis not required at underground
stations.

b. Can accommodate multiple doors locations, car classes and consists.

c. The electrical load of the doors is lower due to reduced number of motors and weight.

d. Thereis no glass to clean.

RPSD Cons

a. Vertically opening RPSDs are not synchronized with bi-parting car doors. Passengers may
be more likely to be caught under closing RPSDs thus requiring sensors to stop RPSDs
until space below is clear, possibly resulting in delays. This may also increase the likelihood
of entrapment between RSPDs and car doors.

b. Due to the sequential raising of the two RPSD panels, fingers, hands, or other objects may
be caught in the roped panels as they rise.

c. Subway car doors are horizontally bi-parting, while RPSDs open vertically, potentially
creating boarding and alighting hazards that are not present in bi-parting systems.

d. RPSDs do not provide pre-boarding cues to door locations.

e. Concern is raised regarding hanging and swinging from the raised roped panels

f. The horizontal cables are easily climbed when in the closed position.

g. Very limited control of objects that may be thrown on tracks.

h. Requires a minimum of approximately 10 feet clear vertical height above platform edge.

i.  Does not significantly reduce or eliminate potential for debris thrown onto the tracks.

j- Does not prevent dropped items from falling on the tracks.

Based upon limited information from South Korea it should be noted that these were removed
and replaced with APGs in one instance. We have not yet determined why.

While RPSDs can accommodate multiple car classes, they do not fulfill many of the original
design criteria for this project and introduce new hazards that appear problematic.

PSDs and APGs have been installed in most non-American subway systems around the world
with little issue. PSDs and APGs will force NYC Transit into using captive fleets on each line
where they are installed. While this may be seen as a drawback to the design of new cars in
the future, it will simplify the car classes and potentially, operations.

24  Key Factors to Technology Selection

In order to recommend a system for trial installation a number of key factors must be assessed.
These include:

Operational impact

Page 8 of 28

m New York City Transit September 15, 2017



NYC Transit Platform Screen Doors Pilot Project —Contract C-32518

Appendix A - Tier 2-3 Technology Assessment (Summary of Sections 2.0 through 5.0)

Adaptability to accommodate multiple car classes and train consists
Effect on existing platform lighting often located above the platform edge
Station ventilation

Police Radio antennas (leaky coaxial cable)

Conflict with Signal cables

Electrical load

Degree of fall protection

Visual impact

We have summarized and graded these factors in the following matrix. The grading is somewhat
subjective in that the value placed on each factor is equal. APGs appear to be the best choice for a
pilot installation. However, we recommend thorough post-pilot analysis before a large system-wide
roll out is undertaken.

Refer to the table on the next page.
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Assessment of Platform Screen Door Technologies

Assessment Factors

General Factors Specific Subfactors
1. Safety - What are the
relative benefits of this |
technology to publicsafety?  [Protection to the public

PSDs APGs | RPSDs Grading system

0- 5 (with 5 highest benefit)

5 | 4 | 1 higher the number the better

2. Capital Cost - What is the

anticipated relative
installation cost of this Cost of technology itself 2 3 3 higher the number the better

0- 5 (with 5lowest cost)

technology? Cost of impact to existing station systems 2 3 2 *RPSD's have not been priced
3. O&M Cost - What is the
likely relative operations and

0- 5 (with 5lowest cost)

maintencne cost of this Number of motors/elements requiring service 3 2 4 higher the number the better
technology? Ease of cleaning glass 1 2 5
Ease/number of sensors requiring maintenance/cleaning 3 3 3

4. Operations - What is the

impact of the technology on
current operations protocols? |Extent of changes in protocol for train operations 1 4 1 higher the number the better

0- 5 (with 5 lowest impact)

Extent of changes to maintenance protocols 1 1 1

5. Risks - What are the

0- 5 (with 5 lowest risk)
foreseeable risks in safety and

operations of this technology? [Risks to conductors L 5 1 higher the number the better
Risks of entrapment 3 3 1
Raw Score 22.00 30.00 22.00
Weighting of the
Factor No. Weight of Each Factor
1. 25.0%
2. 20.0%
3. 20.0%
4. 20.0%
5. 15.0%
Weighted Score 4.30 5.05 4.20 |Highest value is best
Technology Comments
Platform Screen Doors (PSDs) ( > 8’ in height) Recommended for new underground stations; benefits air
tempering and smoke control systems; not recommended for
existing stations as impact to existing systems, particularly station
ventilation, are too high
Automated Platform Gates (APGs) ( < 6'in height) Recommended for existing underground, open cut, and elevated
stations where feasible; provides most of the benefits of PSDs
with marginally lower cost and fewer impacts to existing systems
and existing operating procudures
Roped Platform Screen Doors (RPSDs) (full height vertical lift rope screens) Guillotine operation is not intuitive; risk of head injury during

closing or pinching of fingers & hands; vertical lift requires
additional height (10"-0" min.); technology has very limited use
worldwide; horizontal cables encourage climbing

Figure 1 - Platform door technologies, comparative analysis. Note: RPSD costs are "order of magnitude"” based on costs of
similar systems.
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3.0 Operations Issues

3.1

Berthing Control Systems

In order for the platform door system to function, the doors must only open when a train is present
and accepting/discharging passengers. The majority of PSD/APG suppliers do not detect interface
directly with the train but interface to an ATO (Automatic Train Operating) system or a 3% party
berthing controller. The berthing controller (or ATO system) must:

Transmit door open/closed commands from the train to the wayside

Verify that the train is stopped

Verify that the train doors are aligned with the platform doors

Monitor platform door closure, to avoid movement of train when a door is open

Monitor for individuals trapped between the platform doors and train (required if the gap is large
enough to be a concern)

Berthing controllers can be procured that integrate via CBTC, via a new dedicated onboard/wayside
loop, or that are installed only on the wayside and monitor the train using sensors. A wayside only
system is proposed for the pilot. This avoids modifications to all the applicable vehicles for a one
station pilot, while still providing NYCT with an understanding of how well platform doors will work in
NY.

Berthing controllers can be procured that integrate via CBTC, via a new dedicated onboard/wayside
loop, or that are installed only on the wayside and monitor the train using sensors. A wayside only
system is proposed for the pilot. This avoids modifications to all the applicable vehicles for a one
station pilot, while still providing NYCT with an understanding of how well platform doors will work in
NY. Status of doors will be provided to crew via indicator lights, with no automated propulsion cutout.

If, prior to this pilot, NYCT decides it will install systems at more than 10 stations, and Siemens does
not identify any showstoppers, initially investing in the CBTC upgrades becomes more cost effective.

Pros/Cons
CBTC Dedicated Loop | Wayside Only

CBTC Software Change Yes No No
Equipment on trackbed Maybe Probably Maybe
Requires vehicle work Yes Yes No
New wayside sensors for each | 0 0 8
platform (excluding entrapment)
New onboard processors No Yes No
Onboard connections to door | Yes Yes No
circuits
Rough Reliability Estimate* Good reliability | Good reliability Not as good

* The reliability of the berthing system for the pilot is not a large consideration, as it is dwarfed by the reliability concerns of
the entrapment sensors. ClearSy noted a 0.02% false positive rate per door with entrapment sensing, or 0.48% failure per
departure. With the worst-case wayside only berthing system, this raises to 0.64% failure per departure. (see section 3.2)

m New York City Transit
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3.2  Gap Detection Systems

Entrapment distance refers to the space between the track side of the platform door and the car
door. The project team visited transit agencies in Europe and Asia where platform doors had been
installed. Each agency had different train types, wayside clearance diagrams, station entering
speeds and vehicle dynamic envelopes. They all differ from NYC Transit's operating criteria.
Because of the conservative criteria used to establish NYC Transit vehicles’ limiting line of car
clearance, the entrapment distance is comparatively large and may cause life safety conditions
where a person could be trapped between the train doors and PSDs.

Gaps Between Train Door and Platform Door at Other Transit Agencies

14
12
10
o 8
<
£ 6
4
0
NTfL 2-Year old Faiveley NYCT
waist (est)

Figure 2 - Comparative gaps in various transit systems - JCY- Shanghai, NTfL - London, Faiveley - Paris
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Images of Other Agency PSD Gaps

Figure 3 - Paris: no entrapment | Figure 4 - Paris: no entrapment | Flgure 5 - France ATO: no
detection detection entrapment detection

Figure 6 - Paris, on curve: used | Figure 7 - Shanghai: End of platform | Figure 8 - Seoul:  Platform
3 2D scanning lasers per door light detection observers
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Currently, NYCT has a gap at least double the recommended gap. Per the car equipment drawings
for R160 (13017-03502b, sht 5 of 5, Rev b), the vehicle door is 55.4” from track centerline. Per NYCT
drawing ML-CT-BT (Rev 2), the Limiting Line of Line Equipment (LLLE) ranges from 65.5" to 70.9”
(depending on height of measurement) from track centerline. This provides an area of entrapment
on the order of 10” to 15.5”, which is greater than the recommended gap. The recommended gap is
based on the size of the smallest human body which could possibly be entering the train — a toddler.

Lateral  distance | Height above | Gap between LLLE and
LLLE mark from track CL platform vehicle door*
C 65.5" 0’ 10.07"
D 66.8125” 27.375 11.3825”
E 70.875 73 15.445

* This gap dimension does not include any additional movement due to vehicle or track wear.

Figure 9 — Section - NYCT B-division showing Limiting Line of Line Equijpment and gap created
between platform and train door
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Based on our research, there are three alternative solutions to this problem. The first is gap detection
where laser sensors are installed above the gap to detect obstructions. Laser detection devices need
to be cleaned at least every 6 months. False detection from thrown objects, swirling newspapers,
birds or lack of cleaning may create false positives and lead to train delays. Below is a calculation of
reliability for detectors.

Entrapment Detection Reliability
0.02% false detection rate per sensor per departure (per ClearSy discussion)
24 sensors per platform
0.48% false detection rate per departure = 1 - (1- 0.0002)"24
249  departures per day per platform (based on schedule, counted 249-318 departures/day)
70% false detection rate for 1 platform over one day = 1 - (1- 0.0048)"249

Impact per station
2 or fewer false detections on most days (binomial distribution 50%)
5 orfewer false detections on 95% of days (binomial distribution 95%)
71 or fewer false detections per month (on average)

Entrapment Detection+ Wayside Berthing Reliability
0.02% false detection rate per sensor per departure (assuming same failure rate as entrapment)
32 sensors per platform
0.64% false detection rate per departure = 1 - (1- 0.0002)"32
249  departures per day per platform (based on schedule, counted 249-318 departures/day)
80% false detection rate for 1 platform over one day = 1 - (1- 0.0064)"249

Impact per station
3 orfewer false detections on most days (binomial distribution 50%)
6 or fewer false detections on 95% of days (binomial distribution 95%)
95 or fewer false detections per month (on average)

Impact of Wayside Berthing System
24  more false detections per month
34% more false detections per month

The second option is to modify the parameters that define the limiting line of car clearance that would
effectively reduce the gap by moving the PSDs closer to the platform edge. This can be done by
reducing the assumptions of one suspension failing and/or reducing the entering speed of the cars
so that there is less rolling of the car. RATP noted that they recalculated vehicle clearances for
platform screen door clearances in order to reduce the gap between the train and platform doors.
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They did this by removing some of the 'excessive' criteria items due to higher speeds and multiple
tolerances that were unlikely to occur concurrently.

A third recommendation would be for NYCT to have the manufacturer install rubber “bumpers” on
the edge of each platform door, such that most of the gap is filled by the flexible rubber edge. This
solution was employed on the Paris Metro (see photo below)

Rubber bumper

Figure 10 - Rubber bumper on leading edge of platform APG door at bottom of photo

The dynamic envelope we have been given by NYC Transit MOW restricts our ability to address
entrapment with rubber bumper extensions on the leading edges of the bi-parting PSDs. To reduce
the risk of entrapment enough to consider elimination of the gap detection system, we would have
to extend approximately 6” into the line equipment envelope. This would leave a 5” gap between the
platform and car doors allowing approximately 2" of lateral train movement before any contact is
made with a moving train. While elastomeric/rubberized extensions may be effective on straight
track, a combination of gap detection, CCTV and rubber extensions may be required on non-tangent
platform edges. These extensions are an option that may greatly reduce the need for gap sensors
and would reduce the corresponding failures and related delays. This would only be possible if the
restrictions of the NYC Transit MOW dynamic envelope were relaxed.
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3.3

Recommendation — Gap Detection

STV is recommending that entrapment detection be used for the pilot, and that NYCT make long-
term plans to reduce the gap to less than 5” by:

o Creating a new Limiting Line of Line Equipment (LLLE) for PSD platforms, allowing a closer
alignment of the train car with the platform edge.

e On new vehicle procurements, reduce the distance between the Limiting Line of Car
Clearance (LLCC) and the exterior face of the vehicle door

Due to the entrapment system being fail-safe and the large number of doors to be equipped, this is
expected to resultin 1 to 3 departure delays per 32-door platform per day. This will require a bypass
procedure to be included in the final design of the platform doors. For the pilot, install entrapment
detection and camera assisted visual verification at every door.

If NYCT decides to proceed past the pilot, a plan should be put into place to modify the vehicle and
wayside clearance to geometrically prevent entrapment.

Train Operations

There will be significant differences in operating procedures between the PSD, APG and RPSD
systems.

With PSD and RPSD, train operators will no longer be able to open their window and visually observe
the platform edge before leaving the station. They may still check monitors on the platform after first
being informed by the berthing system that doors are closed and gaps are clear.

By contrast, an APG system designed to a height below the bottom of the conductor's window will
permit operations to remain unchanged because the conductor will continue to be able to lean out of
the window and will have full visibility forward and aft.

For the purpose of this pilot, where only one out of 24 stations on the line will have the installation,
consistency of operation is essential. The APG system, designed for a height to match the bottom of
the conductor’s window, is therefore recommended.

For any platform doors system, train crew will still rely on the berthing system to signal that the
platform doors are closed, that the gap is clear, and that the train can safely leave the station.

The new operating procedure steps are identified below as bold/underline:

e Train side door operation is by Master Door Controller (MDC) key and zone (front and rear)
controlled.

o Side door opening operation is initiated when the Conductor (C/R) confirms that he/she is in
front of the Conductor Board located along the platform at the appropriate location for the length
of train in operation. The Train Operator has activated the Door Enable system (except on R32,
R62 and R62A car classes), granting permission to the conductor to open the train side doors.
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o In parallel, the wayside berthing system will detect the arrival of the train. Once the train
is stopped in the correct location, the PSD/APG will receive Door Enable. Doors will not

yet open.
o The C/Rturns the MDC key to the “ON” position and depresses the left and right side Door Open

pushbuttons, transmitting open commands to the train side doors. Train operator and conductor
indication is withheld.

o When the wayside berthing system detects that the train side doors have started to open,
the PSD/APG are opened.

o The C/R leaves the train side doors open for at least 10 seconds to afford customers sufficient
time to board and alight.

o Closing is initiated by the C/R, depressing the Close pushbutton in the rear zone, followed by
the Close pushbutton in the front zone.

o When the wayside berthing system detects that the train side doors have started to close,
the PSD/APG are commanded closed.

e When all PSD/APG are closed, the ‘PSD Closed and Locked’ (outside C/R and Train
Operator locations) are illuminated.

e CIR verifies that ‘PSD Closed and Locked’ indication is present.

e When all train side doors are closed and locked, C/R indication is established. T/O indication is
established when the C/R turns the MDC key to the RUN position.

e Train Operator verifies that ‘PSD Closed and Locked’ indication is present.

o After the train moves, the C/R observes the platform, while the train is moving, for a distance of
75 feet. During this time he/she observe the front of train, then the rear, then the front and then
closes his/her cab window.

e Al passenger car side doors and PSD/APG doors are equipped with door obstruction sensing
systems that conform to NYCT requirements for flexible and rigid object detection. On newer
car fleets, local recycle and partial open features are present.

o Defective car side doors and PSD/APG doors may be mechanically and electrically locked out
via key activation on a per panel basis. The cutting out of both car side doors in one door opening
will result in a train’s removal from service.

e Terminal operation is provided to leave car side doors open at the end of a run. Single panel
operation of both car side doors and PSD/APG doors may be crew activated via the Crew
Key Switch. Future provisions for dual panel opening via the Crew Key Switch are to be
incorporated in conjunction with ADA requirements.

e [fatrain, in Two-Person Crew Operation, stops short of the appropriate station car stop sign the
Train Operator must pull up for a proper station stop.

o [fthe train stops beyond the station limits, the C/R must apply the Emergency brakes by pulling
the Emergency handle located in the cab.
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o The T/O must immediately notify the RCC giving the reason for the overrun and the train crew
will then be governed by RCC instructions.

4.0 Electrical Power Analysis

Below is a summary load analysis for the three Canarsie line stations, based on numbers provided
for peak demand load for the three different models for which information is available.

For the purpose of assessing whether the stations’ electrical service is adequate to accept the PSD
& related loads, we have used the PSD system with the highest KVA load of 52.6 KVA (worst
case). The PSD system 3 (Faeveley Modal APG) is therefore selected. All load numbers include
power requirement for simultaneous operation of 80 doors per station. Additionally, for the Union
Square Station, we have also added the load of a new escalator (as provided by NYCT), and for 1st
Ave station, we have added the load of new elevators and related items (as provided by NYCT).

System Load Analysis PSD System 1 PSD System 2 PSD System 3
Based on Horton Info. Faiveley (Model ES2) Faiveley (Model APG)
Nominal Power (door | 9.6 KW 8.1 KVA 12.1 KVA
sliding):
Acceleration (See Note 1) “Max. Sustained Power”: “Acceleration”; “Acceleration”
30.24 KW = 105A 32.3 KVA =90A 52.6 KVA = 146A
Misc. Load related to PSD: | 12 KW = 42A 12 KW = 42A 12 KW = 42A
entrapment, Comm. (0.8 PF @ 208V, 3Phase)
cabinet, berthing, AC, UPS,
etc.
Total PSD-related Load: 105 + 42 = 147A 90 +42 =132A 146 + 42 = 188A

Note 1. The KVA load of PSD System 3 during acceleration is used as worst case load in this summary.
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CB’s to be upgraded
from 300A to 400A.
ConEd to rule if street
feeders need to be
upgraded once the
Authority submits the
final new loads.

*400A service capacity
with 339A total load
leaves  only  18%
spare/contingency.
This has been discussed
with NYCT CPM  and
determined to  be
sufficient.

Station  Capacity | 3 Ave. 6t Ave. 14 St / Union | 1st Ave.

Analysis Square

Peak Demand Load: | 43 KW =151A 72.6 KW = 252A | 56 KW = 193A | 38 KW =132A

(last 12 months)

Escalator Load N/A N/A 200A NA

(See note)

Elevator Load NA NA NA 500A

(See note)

NEW Load on | 188 188 200+188 500+188

Station  Electrical

System:

Total Load 339A 440A 581A 820A

Station’s  Service | 400A 600A 800A 800A

Capacity

Notes Elect.  Service is | Elect. Service is | Elec. Serviceis | The proposed new elect.
adequate.*  Service | adequate adequate service is not adequate as

currently designed under
contract P-36437. The
new service request will
revisited
should these combined

need to be

projects move forward.

m New York City Transit
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5.0 Code Considerations

5.1

ADA - Accessible Path of Travel

Per the ADA code, there must be an accessible path of travel on the platform from one door of each
train to the elevator which serves as the exit path. An accessible path involves three critical steps:

1. Achieving proper gaps between the train and the platform.

2. Providing an adequate landing on the platform to serve as a turning space in the event
that there is an obstruction opposite the train door

3. Providing a pathway along the platform to the elevator. The pathway must comply with all
horizontal and turning dimensions.

Accessible Door
See below excerpt from ADAAG Subpart C — Rapid Rail Vehicle and Systems:

Subpart C-Rapid Rail Vehicles and Systems

§1192.51 General.

(c) Existing vehicles which are retrofitted to comply with the "one-car-per-train rule" of 49 CFR
37.93 shall comply with §§1192.55, 1192.57(b), 1192.59 and shall have, in new and key
stations, at least one door complying with §1192.53(a)(1), (b) and (d).

Permitted Gaps
See below except from ADAAG Subpart C — Rapid Rail Vehicle and Systems:

§1192.53 Doorways.

(2) Exception. New vehicles operating in existing stations may have a floor height within plus
or minus 1-1/2 inches of the platform height. At key stations, the horizontal gap between at
least one door of each such vehicle and the platform shall be no greater than 3 inches.

Note: All NYCT stations being considered under this study are “existing” as defined by code. All the
rolling stock is also to be considered “existing” under the code.

Throughout the system the Authority has interpreted ADA code as requiring an accessible entry at
the two doors on either side of the conductor of every train. The conductor is normally placed at the
center of each train. This interpretation covers all existing station platforms which undergo
renovations.

Wheelchair Landings

When boarding or alighting from a train, a landing zone is established by ADA, similar to the landing
in front of an elevator door. The most conservative interpretation is to require a 60” radius for turning
(ADAAG 304.3.1). Alternatively, a T-shaped turning zone may be used requiring only 36" of space
when exiting the train door (ADAAG 304.3.2). However, ADAAG 304.2 would suggest that the
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change of elevation from the train floor to the platform must be outside the turning zone, resulting in
the T-shaped space being entirely on the platform.

Obstructions to these required zones on existing platforms include columns, stair walls (ascending
stairs) and stair curbs and railings (descending stairs), and miscellaneous utility rooms.

Turning Space

304 Turning Space

304.1 General. Turning space shall comply with 304.

304.2 Floor or Ground Surfaces. Floor or ground surfaces of a turning space shall comply with 302.
Changes in level are not permitted.

EXCEPTION: Slopes not steeper than 1:48 shall be permitted.

Advisory 304.2 Floor or Ground Surface Exception. As used in this section, the phrase
‘changes in level” refers to surfaces with slopes and to surfaces with abrupt rise exceeding
that permitted in Section 303.3. Such changes in level are prohibited in required clear floor
and ground spaces, turning spaces, and in similar spaces where people using wheelchairs
and other mobility devices must park their mobility aids such as in wheelchair spaces, or
maneuver to use elements such as at doors, fixtures, and telephones. The exception
permits slopes not steeper than 1:48.

304.3 Size. Turning space shall comply with 304.3.1 or 304.3.2.

304.3.1 Circular Space. The turning space shall be a space of 60 inches (1525 mm) diameter
minimum. The space shall be permitted to include knee and toe clearance complying with 306.

304.3.2 T-Shaped Space. The turning space shall be a T-shaped space within a 60 inch (1525 mm)
square minimum with arms and base 36 inches (915 mm) wide minimum. Each arm of the T shall
be clear of obstructions 12 inches (305 mm) minimum in each direction and the base shall be clear
of obstructions 24 inches (610 mm) minimum. The space shall be permitted to include knee and toe
clearance complying with 306 only at the end of either the base or one arm.
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Accessible path of travel along platform

Once a wheelchair passenger has passed over the gap, and has turned to travel along the platform
to the exit point, the path of travel must have a width of 36” which may be constricted to 32" at a
single point.

4.2.1* Wheelchair Passage Width
The minimum clear width for single wheelchair passage shall be 32 in (815 mm) at a point and 36 in
(915 mm) continuously (see Fig. 1 and 24(e))

Figure 1
Minimum Clear Width for Single Wheelchair
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ADA Summary

The station platforms in the entire system are defined as “existing”; hence the application of the law is often left
to interpretation of the code official when it comes to incremental capital improvements to a non-compliant
facility. In meetings with NYCT ADA code officials, our team came to understand the following specific
application of ADA law to the NYCT system:

Columns, walls, and stairs present obstructions to disabled passengers wishing to board and alight from trains.
Per direction of NYCT ADA Code Chief, these passengers must board the train at 90 degrees, and therefore
must be able to execute a 90 degree turn if constrained by an obstruction near the platform edge. The
applicable rule from the ADA code calls for a 60” turning radius in which to make this turn. (the “T” shape turning
diagram is also applicable).

Per direction of NYCT ADA Code Chief, applicability of these standards falls into two distinct categories: the
two ADA-designated doors flanking the conductor station; and the remaining 30 doors of the train. For all the
doors in both categories, the alteration cannot make a dimensionally compliant condition into a non-compliant
condition. For the ADA doors, if the existing condition is non-compliant, the alteration cannot make the existing
clearance space more constrained than the existing. For the remaining doors, if the existing condition is non-
compliant, the alteration can maintain and further constrain the non-compliant dimensions. There is no
requirement to make the gap at the 30 doors compliant.

Beyond the constraints noted in the above paragraph, the NYCT ADA Code Chief noted that if a stair must be
reconstructed in a new location, ADA regulations consider it an “alteration to the path of travel”, requiring the
construction of a fully accessible path from platform to street, i.e. new elevators, unless they are proven to be
technically infeasible.

Regarding movement along the platform (parallel to platform edge), the platform edge barrier cannot preclude
ADA movement where it currently exists. This is applicable even if a second parallel route exists on the other
side of the platform. (An existing 32" point of constraint between the edge of platform and a column is
considered a compliant passageway, even if it is less than optimal.)

ADA law requires that 20% of capital budget be directed toward ADA enhancements. Decisions on these
enhancements shall be as directed by the NYCT Chief of ADA compliance.
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52 New York State Code Considerations

By New York State law, NYCT is governed by the NYS Building Code. The specific code for existing buildings
is the NYS Existing Building Code. The installation of a new wall with new doors will fall into the category of
Alteration Level 2 per the NYS Existing Building Code, Section 504.

Section 504 - Alteration — Level 2

504.1 Scope

Level 2 alterations include the reconfiguration of space, the addition or elimination of any door or window, the
reconfiguration or extension of any system, or the installation of any additional equipment.

504.2 Application

Level 2 alterations shall comply with the provisions of Chapter 7 for Level 1 alterations as well as the provisions
of Chapter 8.

Section 701 — General

701.2 Conformance

An existing building or portion thereof shall not be altered such that the building becomes less safe than its
existing condition.

Section 704 - Means of Egress
704.1 General
Alterations shall be done in a manner that maintains the level of protection provided for the means of egress.

Section 1020 — Corridors (New Building Code)

1020.2 Width and Capacity

The required capacity of corridors shall be determined as specified in Section 1005.1, but the minimum width
shall be not less than that specified in Table 1020.2.
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Section 705 — Accessibility

705.1.13 Extent of application

An alteration of an existing element, space, or area of a facility shall not impose a requirement for a greater
accessibility than that which would be required for new construction. Alterations shall not reduce or have the
effect of reducing accessibility of a facility or portion of a facility.

Section 809 — Mechanical

809.1 Reconfigured or converted spaces

All reconfigured spaces intended for occupancy and all spaces converted to habitable or occupiable space in
any work area shall be provided with natural or mechanical ventilation in accordance with the International
Mechanical Code.

9.3  NFPA-130 (National Fire Protection Association 130 - Standard for Fixed Guideway Transit
and Passenger Rail Systems)

Since the NYS Building Code does not specifically address Transit Stations, the NFPA-130 code serves to
supplement the building code.

5.3.4* Platforms, Corridors, and Ramps.

5.3.4.1* A minimum clear width of 1120 mm (44 in.) shall be provided along all platforms, corridors, and
ramps serving as means of egress.

5.3.4.2 In computing the means of egress capacity available on platforms, corridors, and ramps, 300 mm (12
in.) shall be deducted at each sidewall, and 450 mm (18 in.) shall be deducted at platform edges that are open
to the trainway.
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5.4

NFPA 130 can be used as a guide to the function of existing platforms as illustrated above.
General Summary of Code Issues

In the congested physical environment of the NYCT station platforms, the introduction of platform doors will
further constrain numerous existing pinch points. Most of these situations are existing non-compliant code
violations, built in the distant past prior to enactment of the code. However, the introduction of the platform
doors, with their 15” of thickness, will reduce certain already tight clearances to dimensions below code
tolerances, in some locations.

However, the situation must be evaluated in its totality. Pinch points at one side of the platform are often
balanced by broad open areas on the other side of the platform such that the aggregate egress path to an
exitis sufficient. Since this proposed alteration will not comply with the prescriptive code regulations, an egress
analysis will be required in order to prove compliance with the intent of the code.

The installation of these platform edge barriers will constitute an Alteration Level 2. Many of the prescriptive
requirements of the building code are unattainable in the existing transit station environment, requiring the
processing of a variance from the NYS Existing Building Code. This variance could reference NFPA 130,
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utilizing a timed analysis egress calculation, demonstrating the feasibility of egress from the platform within
prescribed timeframes. The goal will be to prove that the existing non-compliant condition will not be made
worse by the new construction.

ADA accessibility does not follow the above-stated logic; it cannot be looked at in its totality. Access at specific
points must be provided, otherwise the facility will be non-compliant. Where the ADA-designated train doors
fall adjacent to an obstruction, significant reconstruction may be required.

The wide variability of conditions that may be encountered required a detailed study of these conditions during

feasibility surveys to determine which platforms / stations would best meet code requirements. After station
selection a full egress analysis will serve as the basis of a variance request for approval by the State.

End of Appendix
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Berthing Control System Comparison

Revision 5 —2017-07-14

The purpose of this document is to summarize the functional needs of the berthing control system,
describe what agencies and suppliers currently propose and to make an initial recommendation.
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Summary

Three main methods of berthing communication were considered. For a pilot, a wayside only system is
proposed as being most cost effective.

If prior to this pilot NYCT decides it will install systems at more than 10 stations, and Siemens does not
identify any showstoppers, investing in the CBTC upgrades becomes more cost effective.

Pros/Cons
CBTC Dedicated Loop Wayside Only
CBTC Software Change Yes No No
Work within Gauge Maybe Probably Maybe
Vebhicle units to touch 69 69 0
New wayside sensors for 0 0 8 (front, rear, 2 doors)
each platform
(excluding entrapment)
New onboard processors No Yes No
Onboard connections to Yes Yes No
door circuits
Rough Reliability Estimate* Good reliability Good reliability Not as good

* The reliability of the berthing system for the pilot is not a large consideration, as it is dwarfed by the reliability concerns of the
entrapment sensors. ClearSy noted a 0.02% false positive rate per door with entrapment sensing, or 0.48% failure per
departure. With the worst-case wayside only berthing system, this raises to 0.64% failure per departure.

Rough Order of Magnitude Cost Estimate

Unit Cost CBTC Dedicated loop Wayside only
Qty. | subtotal Qty. | subtotal Qty. | subtotal

Siemens
software* $2,000,000 1| $2,000,000 0 SO 0 SO
- Onboard
updates 138 $611,912 | 138 $845,028 0 SO
- Wayside
updates $1,000 50 $50,000 0 SO 0 SO
Wayside design $200,000 $300,000 $500,000
Wayside laser $14,500 0 SO 0 S0 16 $232,000
Wayside loop $5,000 0 SO 4 $20,000 0 SO
Onboard design $100,000 $100,000 SO
Onboard devices $15,000 0 SO | 138 | $2,070,000 0 SO
Total (1 station) $2,961,912 $3,335,028 $732,000
Recurring costs (approx.)
Per Station SO $20,000 $232,000
For 50 stations (approx.) $2,961,912 $4,335,028 $12,332,000

1.  Yellow numbers are placeholder, pending Siemens input.
2. Only costs impacted by berthing selection are listed




DETAILS

General Concept of a PSD/ASG Station Stop

A Berthing Control System performs the following functions during a normal station stop:

A.

Accurate Stopping

1. Reliably stop train at _ so that the train doors and platform doors are aligned.

Open Doors
2. Transmit OPEN COMMAND from the train to the wayside.

3. Generate BERTHED VERIFICATION if train is stopped at the correct location and is correct length.

4. Ensure that OPEN COMMAND and BERTHED VERIFICATION are both present.
5. Transmit OPEN COMMAND to PSD/ASG controller.

Dwell during passenger boarding/alighting

Close doors

6. Transit _ from train to wayside.
8. Transit CLOSE COMMAND to PSG/ASG controller.

Safe Movement

7. Ensure ENTRABNENIEVBIBANEE -y mechanism, geometry, rule, or technology.

9. Transmit DOOR CLOSED SIGNAL from wayside to train.
10. Accelerate from station when safe to do so.

Minimum
Information

OPEN
COMMAND

NEW DATA INTERFACE

DOOR
CLOSED
SIGNAL

BERTHED
VERIFICATION

PART OF ABOVE




Berthing Control Comparison

— Stop Locationl

C. .. ... Inorder for passengers to enter and exit the train safety, the train doors

: -' - .. and platform doors must be aligned. While Paris RATP only requires a 31.5”
o clear opening, a design for NY should meet the ADA Accessibility Guideline

[ of 367

) m mm 1. Without some form of ATO in place, NYCT will be reliant on the train
' _ _ - operator stopping the train within the door tolerance calculated by:

misalignment tolerance = 0.5 * (platform opening) + 0.5 * (train opening) — 36"

The standard methods of improving operator stopping accuracy are (1) stop marker signs visible to the
engineer and (2) training. Based on the experience of TfL and Shanghai, this is normally sufficient.

ClearSy has a ‘distance totem’ which calculates and displays how far the train is from the stop target. It
is unclear how beneficial this totem would be in practice, or if it would conflict with signal visibility.

Berthed Verification

Opening of the platform doors is prevented unless the train is stopped within the misalignment
tolerance. Opening of some or all platform doors is also prevented if the train is not the full length of the
platform. Three methods of verifying the berth location are describe below.

Communication Based Train Control

Utilizing CBTC is feasible if it has accurate location information, accurate train length information, and a
data path to the wayside. A downside of this method is that it requires additional testing of both safety
systems (doors and CBTC). Due to the schedule/cost impact, Paris and Jubliee lines did not connect the
ATO system to the PSD/ASG system.

Dedicated Loop
ClearSy’s COPP system provides a dedicated
loop antenna which is placed below the train
at the berthing location, with paired antennas
installed on the underside of all potential lead
vehicles. The loops are sized so that
communication is only possible if the train is
stopped within tolerance.

On systems with various train lengths the

system must also verify train length. This is

accomplished with additional loops installed

where the rear of the train may berth. Paired
R

antennas must be installed on the underside
of all potential trail vehicles.



Magnetic, Laser or Optical Scanners

Where installation of equipment onboard is undesired, berthing location can be verified via remote
sensing of the train speed and location. As an example, ClearSy’s Coppilot system utilizes wayside
sensors to monitor the speed and location of vehicles at the platform.

Where train length may vary, additional sensors are installed where the rear end of the train may berth.

Open Command |, Close Command
While not absolutely required, it is suggested that the door open and closed commands be synchronized
between the train and platform. The four methods currently in use are described below.

Via Train Control

Utilizing CBTC is feasible if it is interfaced to the doors and has a data path to the wayside. A downside of
this method is that it requires additional testing of both safety systems (doors and CBTC). Due to this
cost/schedule impact, Paris and Jubliee lines did not connect the ATO system to the PSD/ASG system.

Dedicated Loop
The dedicated loop discussed above (see: Dedicated Loop) may also be used to transmit open and close
commands from the train to the wayside.

Radio Frequency

If the CBTC system is interfaced to the platform screen door but does not have the capability of
interfacing to the onboard doors, a short range radio may be used to communicate from the train to the
wayside. Due to this radio only performing a single function, the dedicated loop discussed above (see:
Dedicated Loop), which can also perform berthing verification, appears to always be a better option
than a short range radio.

Optically

If installation of equipment onboard is undesired,
opening and closing of the train doors can be
monitored by ClearSy’s Coppilot system optically. Due
to platform doors not being commanded to move until
after the train doors have been detected as moving,
this method may add 1 or 2 seconds to the overall
dwell time.

For agencies with operational desires to only open
specific doors, additional sensors can be placed to monitor individual doors. However, ClearSy warned
that this quickly increases the cost.

Door Closed Signal

All train and platform doors must be closed before the train moves. Monitoring of the train doors is
already existing onboard and would remain unchanged. The platform doors are expected to be
monitored via a safety circuit that connects to every door in series. If any ‘door closed’ switch is open,
the door is open and the safety circuit will have no power.
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APPENDIX B - Report on Structural Feasibility of Platform Screen Doors for System-Wide Installation

1.0 Executive Summary

The purpose of this document is to provide a general assessment of the structural feasibility of installing Platform
Screen Door (PSD) systems throughout the New York City Subway system. This document is intended to address the
structural requirements for all PSD systems, common platform construction types in the New York City Subway system,
and necessary modifications to the existing structures to facilitate PSD installation. It will provide a broad analysis of
PSD installation in the various typical platform configurations, as well as suggested modifications where the existing
construction is found to be inadequate.

A visual assessment of photos of all 472 stations in the NYC subway system and a review of record drawings of
representative stations along each line indicates that over 90% of stations in the system partially or fully employ one of
four common platform edge types, which will be described in further detail in this report. Stations along each line utilize
similar edge types, as they were built under the same contracts at the same time. This report will, therefore, describe
the structural requirements of PSDs for large portions of the system and provide an order of magnitude of necessary
structural modification for large-scale installation of PSDs.

Figure 1-1 Map of the New York City Subway System
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If a station is selected for PSD installation, site specific assessment will be required. Many stations will likely require
structural repair of damaged or defective concrete prior to installation of a PSD system. A track alignment survey will
be required and the platform edge must be reconstructed to meet NYCT-MOW Track Engineering and NYCT-CPM
ADA requirements, in addition to other modifications specified herein. Additionally, there may be localized areas where
platform construction in a particular station differs from the construction types described herein. This report does not
consider the effects of obstructions such as columns, stairs, tapering of platform width and curved track that would not
leave sufficient space for PSD installation. These must be considered on a station-by-station basis, as they vary from
one station to the next and at different locations within the same station.

2.0  Project Background and Description

At the time of writing this report, STV is in the process of producing a series of feasibility studies for New York City
Transit that address the installation of Platform Screen Door systems throughout the city. These studies outline the
types of PSD systems in use throughout the world and the compatibility of these systems with existing NYCT rolling
stock and signals technology. As these reports are being produced on a line-by-line basis, they will provide a
comprehensive analysis of the challenges facing installation of PSDs at specific locations, including architectural,
electrical, signals, code compliance, structural, and constructability issues.

Platform Screen Door Systems have been installed in metro systems throughout the world, with some smaller-scale
installations in the United States, and are intended to prevent customers from accidentally falling, jumping, being
pushed, or otherwise accessing the tracks illegally. In addition, PSDs can prevent debris and trash from accumulating
on the tracks, reducing the risks of track fires. PSD systems commonly take one of two forms—a full-height barrier
that extends from floor to ceiling (or fully encloses the track) or a partial-height barrier that extends some distance
above the platform slab (typically at least 4'-0"). These barriers typically consist of a series of sliding glass doors, fixed
glass panels and metal mullions that sit on the platform edge, with the platform doors aligning with those on the train
cars.

Figure 2-1 Partial-Height Platform Screen Door System by Gilgen Door Systems
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As a result of the feasibility studies produced by STV, it has been determined that partial-height Platform Screen Doors
(also known as Automatic Platform Gates) are the most practical system for installation in the New York City Subway.
The partial-height PSDs under consideration consist of a cantilevered glass and metal door system, to a height of
approximately 4'-6” above the platform slab. This system provides the benefit of preventing customers from falling,
jumping, or being pushed onto the track without impeding air flow within stations. Additionally, the half-height barriers
allow conductors to see the train doors while they open and close, as they do currently.

In addition to the feasibility studies currently being produced, STV is in the process of producing preliminary
construction documents for the design-build of half-height PSDs at the Third Avenue station on the BMT Canarsie Line
(“L” Train) in Manhattan. This station will serve as the pilot program for PSD installation in the NYC Subway.

This report focuses primarily on the installation of half-height cantilevered PSDs, similar to those being proposed at
Third Avenue Station. Full-height PSD systems are also discussed, although they are likely precluded in many stations
due to overhead obstructions, lack of compatibility with current NYCT operating procedures, and the need for station
ventilation. A full-height system would require less strength from the platform edge, but would require an assessment
of the roof, canopy, or ceiling structure above. In addition, a full-height system would require an assessment of
obstructions that would preclude attachment to the structure above at each station, as these conditions vary greatly,
even within the same station. Full-height PSD systems are not feasible at elevated stations outside the canopy area,
as they do not otherwise have a structure to support the top of the barriers.

|

Figure 2-2 Section through Platform Screen Door System Proposed at Third Avenue Station

|

_ _ Page 4 of 16
@ New York City Transit April 26, 2017 (Rev. May 9, 2018)



NYC Transit Platform Screen Doors Pilot Project ~Contract C-32514
APPENDIX B - Report on Structural Feasibility of Platform Screen Doors for System-Wide Installation

3.0  Structural Design Criteria

The structural design of the PSD system is governed by several loads: the “wind” load of train movement through the
station, known as the piston effect, the force of a crowd being pushed against the barrier, and fatigue loading on
components due to the repetitive movement of trains into and out of the station. Due to the unique nature of this
project, there is no guidance on the magnitude of the design loads in current building codes or New York City Transit
Design Guidelines. As a result, design loads have been determined based on manufacturers’ requirements for similar
installations in other metro systems around the world, such as London, Paris, and Hong Kong.

The self-weight of the PSD system will be dependent upon the actual system implemented, but for the purposes of this
report, it is assumed to be about 150 Ibs/ft. of barrier length. That accounts for approximately 1” thick glass, as well as
intermediate mullions and mechanical equipment. This will likely be similar for both full-height and half-height barriers,
as full-height barriers require more glass, but less intermediate support since they are not cantilevered. The weight of
the PSD system will likely not control the design of the platform below, as it is typically wide enough such that the
center of mass of the wall is located closer to the support than the edge of the cantilever. Itis, nonetheless, an important
consideration and the designer of record for any PSD installation project must verify the actual weight of any PSD
system to be installed with its manufacturer.

The largest force applied to the PSDs is the crowd thrust force, which was considered to be 210 Ibs/ft., applied 4 feet
above the platform slab along the length of the doors. The only analogous load in current building codes (including the
2015 International Building Code, adopted by New York State) is that used for guard rails, defined as a concentrated
load of 200 Ibs or a distributed load of 50 Ibs/ft. along the length of the rail. The design load far exceeds the code
requirement for guard rails and is equivalent to the load used in similar metro systems in other cities.

The piston effect produces a load that is more challenging to quantify, as it is likely highly variable depending on station
geometry and train velocity, with below grade stations experiencing much higher forces than above grade stations
(though above grade stations will experience wind loading and piston effect simultaneously). The design load used for
Third Avenue Station (and for the analyses in this report) is 36 Ibs/ft.2 (psf), also based on the load criteria for other
cities. Itis worth noting that this is in excess of typical exterior wind loads used for building design in New York, roughly
equivalent to a 110 mph wind. If a large-scale installation of PSD systems is undertaken, site specific analyses of
piston effect pressures in stations should be performed to create more refined design criteria. Other loading, such as
snow, ice, seismic loading and thermal effects shall be considered for PSDs at all above grade stations.

Due to the repetitive nature of the loads on PSDs, fatigue is also a consideration. The design criteria for this project,
based on similar installations in other cities, is to design the PSD system and its components for a fatigue load of £11
psf, with an expected frequency of 185,000 cycles/year. Steel components of the door system and anchorage to the
slab can be analyzed for fatigue using procedures defined by the American Institute of Steel Construction (AISC). If
post-installed anchors are utilized to connect the PSD to the slab, an independent laboratory test for fatigue should be
undertaken, as fatigue and dynamic load testing data are not readily available. The effects of fatigue on the concrete
platform slab are less clear, as concrete fatigue is not an issue addressed by American building codes. The American
Association of State Highway and Transportation Officials (AASHTO) Bridge Design Specifications provides some
guidance on fatigue effects in concrete, which can be adapted to ensure that the platform edge is sufficiently reinforced
to support cyclical loading. This will be discussed in further detail in Section 5.0.
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4.0 Description of Existing Platform Types

Though the New York City Subway system is extraordinarily expansive, with 472 stations, a surprisingly small number
of designs were employed for platform slabs. A visual assessment of photos of all stations and an analysis of record
drawings for select stations along each line to confirm visual observations indicates that over 90% of stations in the
system primarily employ one of four basic platform types. Individual platforms may differ in localized areas, as they
have been expanded and modified throughout the 114 year history of the subway system, but almost all platforms
partially or fully utilize the systems described below.

4.1 Cast-In-Place Concrete Slab with Embedded Steel WTs

Prior to about 1935, below grade (and some open cut) stations constructed for the IRT, BMT and IND subways utilized
cast-in-place concrete platform slabs with inverted steel WTs embedded in the concrete at a spacing of 20 inches on
center. Rather than being a true concrete cantilever, the steel cantilevers approximately 1'-2” over the supporting wall
below and a thin concrete slab spans between the two adjacent WTs. A continuous steel angle runs along the edge
of the platform. The concrete slab contains little or no reinforcing. A topping slab provides additional thickness, as
well as a slope toward the tracks. See Figure 4-1 below for additional information.

This slab type is inadequate to carry the weight of the new PSD system and its design loads, whether half-height or
full-height barriers are used. Due to the lack of reinforcing in the slab edge, it is recommended that slabs constructed
in this manner be rebuilt and tied into the existing structure through the use of dowels and epoxy bonding agents. This
will be further discussed in Section 5.0. Typically these platform slabs are supported by continuous concrete walls,
which will experience minimal additional loading due to the PSDs.
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Figure 4-1 Partial Section of Platform at President Street Station (IRT Nostrand Avenue Line, Brooklyn; “2” & “5”
Trains) showing Inverted WT Construction. Station was opened in 1920.
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4.2 Cast-In-Place Concrete Slab with Steel Rebar

In newer below-grade stations, particularly those built after 1935, and some open-cut or at-grade stations, the platforms
are approximately 6” thick cast-in-place concrete slabs with steel rebar, similar to what one might expect if the station
were constructed today. The cantilever is typically about 1’-2” long, from the face of the supporting wall. In some
cases, a continuous steel angle may be utilized at the edge of the slab, behind the rubbing board. If present, this angle
is typically cast into the slab with steel straps. See Figure 4-2 for one example of this type of platform construction.

The rebar in this slab, as well as the cantilever length, varies from station to station and within many stations. As a
result, its ability to support the loads produced by the PSD system will vary and a site specific analysis must be
performed. Some stations, particularly newer stations, will be able to support the PSDs without modifying the platform
slab, but some older or deteriorated slabs may require a partial or full rebuild. These slabs are more likely able to
support full-height barriers than half-height barriers, as the full-height barriers produce only a shear force at the base,
whereas half-height barriers are cantilevered and produce a rotation at the edge of the cantilever. In order to prevent
base rotation, full-height barriers must also have top supports connected to the roof structure of the station, which may
be difficult if there are overhead utilities, signs or other obstructions. The roof structure must also be checked both
locally and globally for the effects of PSD loading, which must be done on a station-by-station basis.

Slab repair and modification work will be discussed in further detail in Section 5.0. Additionally, the effects of loading
on the support structure below shall be considered. In many cases, the platforms are supported by continuous concrete
walls, which can support the PSD system and will experience minimal additional loading. In other cases, or where the
wallls are found to be deteriorated or deficient, the supporting structure may require reinforcement or reconstruction in
order to support the PSD weight and its design loads.
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Figure 4-2 Section through Platform at Jamaica Center-Parsons/Archer Station (IND/BMT Archer Avenue Lines,

Queens; “E”, “J”, and “Z” trains) showing Cast-in-Place Concrete Cantilever Construction. (Station was opened in
1988.
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4.3  Precast Concrete Platform (Elevated Stations)

Starting around 1960, the wood platforms at elevated stations were replaced with predominantly precast concrete
slabs. About 70% of elevated platform structures consist, at least partially, of precast concrete slabs. These are
typically double-tee beams supported by the steel track structure below. The overall width of the beams varies, but
the stems are typically 3'-0” apart. Some of the precast beams are prestressed and contain prestressing tendons in
addition to mild reinforcing steel. The stems of the tees are connected to short pipes, which are welded to the steel
platform girders below. Between stems, the slab is fairly thin, about 3 72" thick, and reinforced with welded wire fabric.
See Figure 4-3 for a typical detail of a prestressed platform slab.

While the overall design of precast concrete platforms varies from line to line (typically, multiple stations were completed
under one contract with the same details), the precast concrete platforms generally cannot support the design loads of
a PSD system. The thin slab is not capable of withstanding the rotation created by a cantilever PSD system, as it will
experience torsional forces between stems. As a result, any precast beam will require some degree of reinforcement,
largely driven by the spacing of the stems. Additionally, the steel station structure and pipe supports for the precast
beams must be analyzed on a site-specific basis for added weight and additional imposed loading. The reinforcing of
precast concrete platforms is discussed in further detail in Section 5.0.

The PSD system may also present logistical challenges in a precast structure, as the base connections and necessary
penetrations for conduits may interfere with existing reinforcing or prestressing steel. A cast-in-place concrete slab
allows for the use of post-installed adhesive anchors at base connections or for the slab to be rebuilt with base
connections cast into the slab. This is not possible with a precast concrete slab, as the use of post-installed anchors
would be precluded by the thin slab. The only viable option for a base connection is the use of thru-bolts, which may
be challenging, as the stems and existing reinforcement must be avoided. Installation of PSDs at elevated stations
with precast concrete platforms will present substantial challenges, possibly necessitating major modifications to the
existing structures.

Full-height PSD systems are likely precluded from use at nearly all elevated stations, as they do not have canopy
structures running the full length of each platform to support the top of the barrier. If a full-height barrier is to be used,
it would have to be cantilevered in a similar way to the half-height barriers and would produce a greater base reaction
at the platform slab edge.

Figure 4-3 Section through Typical Prestressed Concrete Platform Slab (IRT Pelnam Bay Parkway Line)

_ _ Page 8 of 16
m New York City Transit April 26, 2017 (Rev. May 9, 2018)



NYC Transit Platform Screen Doors Pilot Project ~Contract C-32514
APPENDIX B - Report on Structural Feasibility of Platform Screen Doors for System-Wide Installation

44  Cast-in-Place Concrete Slabs (Elevated Stations)

While the majority of elevated stations have precast concrete platforms, some stations and portions of nearly all stations
have cast-in-place concrete platforms. Typically these are found in stations where the platform is located above the
mezzanine, or near the head house if the station does not have a mezzanine. In nearly all cases, these cast-in-place
concrete platforms are supported by steel platform girders. Like the below grade cast-in-place platform slabs, these
platforms are highly variable depending on station geometry, configuration of the steel framing below, and time at which
they were constructed. Some platforms are more heavily reinforced than others and the cantilever length (beyond the
girders below) varies by location. See Figure 4-4  Typical Cast-in-Place Concrete Slab Detail for Rehabilitation of
Stations on the BMT Broadway-Jamaica Line (“J” & “Z” Trains)Figure 4-4 for one example of a cast-in-place concrete
slab at an elevated station.

At these stations, or sections of stations, the concrete slab will have to be analyzed on a site-specific basis to determine
its ability to carry additional load at the platform edge. Modification or reconstruction of a portion or all of the platform
may be required in order to support the PSD system at some locations, while others will require little to no modification.
Elevated stations are much more variable than below-grade stations, as they were built at different times, under
different contracts, and for different rail companies. As a result, there will not be a “one size fits all” approach for
modifying these slabs. Some potential modification options will be discussed in further detail in Section 5.0.
Additionally, the platform structure below will have to be analyzed for the impact of additional loading due to torsion at
the base of the PSD and added weight of the system. The steel structure may require reinforcement if it is found to be
insufficient to support the PSD system.

Figure 4-4 Typical Cast-in-Place Concrete Slab Detail for Rehabilitation of Stations on the BMT Broadway-
Jamaica Line (*J” & “Z” Trains)

45  Other Known Platform Types

While the four platform types described in this section cover about 90% of stations in the system, some other platform
types do exist and will have to be dealt with on a case-by-case basis if PSDs are installed at those locations. Some
elevated stations utilize precast concrete planks other than double-tees, which can be evaluated at each site
independently. If they are found to be insufficient, the platform would likely have to rebuilt to support the PSD system.
Additionally, one elevated platform (Court Square on the IRT Flushing Line) utilizes fiberglass (GFRP) platforms. This
platform could not be reinforced traditionally and would have to be rebuilt if the GFRP is unable to support the PSD
design loads.
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Some stations, particularly in Brooklyn and Queens, employ open-cut construction, which is similar to, yet distinct from
below-grade stations. These stations typically utilize cast-in-place concrete platform slabs, but they are not supported
by a continuous concrete wall like nearly all of the below-grade stations. Additionally, some sections of these stations
have little or no cantilever toward the tracks. The concrete at many of these stations is significantly deteriorated (likely
due to exposure to rain, snow, and de-icing salt over the last 100 years or more) and extensive reconstruction of the
platforms would likely be necessary in order to install PSDs at these locations. Where the concrete is observed to be
in good condition, site-specific assessments are needed to determine the adequacy of the existing structure to support
the PSDs.

One distinct section of track is the IND Rockaway Line in Queens. This section of track was originally operated by
Long Island Railroad and is unlike any other portion of the NYC Subway system. The tracks are elevated on a steel
viaduct encased in concrete, giving the appearance of a reinforced concrete viaduct. The platform slabs are cast-in-
place concrete and have longer cantilevers than elsewhere in the system (up to 2'-9”), but were rebuiltin 2014 and can
support the loads due to a PSD system without major reconstruction. Some modification would be required to
accommodate electrical systems and conduits for the PSD system. A more detailed analysis is required to determine
if the supporting structure can support the added loads from the PSD system, considering the effects of added weight,
seismic loads, and wind loads, as well as any locally critical areas or areas in need of repair. This type of construction
affects (8) stations. A typical detail for platform construction along the IND Rockaway Line is shown in Figure 4-5.

Figure 4-5 Section through Typical Platform Construction along the IND Rockaway Line in Queens
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5.0 Required Platform Slab Modifications
5.1 Cast-In-Place Concrete Slab with Embedded Steel WTs

Cast-in-place platform slabs supported by steel WTs are insufficient to support the PSD system, as the structural slab
is very thin and contains little or no reinforcement. As a result, it is recommended that the steel WTs be removed and
the slab be rebuilt to a thicker dimension with sufficient rebar to support the PSDs. The existing condition consists of
an approximately 3” thick structural slab with an approximately 3” thick topping slab. If the topping slab is fully removed,
a 6" thick structural slab can be constructed. This provides sufficient reinforcement to support the PSD system and
allows for cast-in base connections or conduits as needed. The exact reinforcement will be dependent upon the
cantilever length, but a 6” thick slab will be sufficient for a cantilever length of up to approximately 3'-0, greater than
what is typically found in below-grade stations. Removal of the existing concrete slab over a duct bank (a condition
which exists in many below-grade stations), carries a risk of damaging the ducts. As a result, non-destructive testing
should be utilized to identify the depth to the ducts prior to demolition. It may be necessary to rebuild the top layer of
the duct bank in order to accommodate the new slab, which requires temporarily relocating these cables.

A new topping slab can be provided in addition to the 6” structural slab, which will provide additional surface for
durability, allow for equipment to be flush with the concrete surface, and raise the platform to ADA height. This work
may be performed in conjunction with an adjustment in vertical track alignment in order to achieve the desired platform
height. This is similar to the proposed construction at the Third Avenue station on the BMT Canarsie Line, shown in
Figure 5-1 and Figure 5-2. If a topping slab does not currently exist, other options, such as lowering the bottom of the
slab, may be explored to achieve the required 6” minimum thickness. Where it is not possible to lower the bottom of
the slab due to the presence of a duct bank, it may also be possible to raise the track alignment to achieve the desired
platform slab thickness and height.

Figure 51 Proposed Demolition of Concrete Slab with Steel WTs at Third Avenue Station
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Figure 5-2 Proposed Reconstruction of Cast-in-Place Concrete Platform with PSDs at Third Avenue Station

52 Cast-In-Place Concrete Slab with Steel Rebar

Reinforced cast-in-place concrete platform slabs may have sufficient capacity to support a PSD system and a site-
specific analysis of the slab is necessary to make this determination. If sufficient capacity exists, the PSD system can
be anchored to the concrete slab using post-installed anchors. The PSD system may require core-drilled holes for
conduits and cables to pass through the slab, which must be coordinated with any existing reinforcement. In addition,
any deteriorated concrete must be repaired prior to installation of a PSD system.

If the platform slab is found to be insufficient to support the PSD system, the slab can be reconstructed in a manner
similar to the cast-in-place slab with steel WTs. The cantilever and a portion of the backspan can be removed while
preserving concrete and rebar in the remaining portion. New rebar can be doweled into the remaining portion of the
slab and a new cantilever can be poured with any necessary base anchors or conduits cast in. Alternatively, or if the
slab is severely deteriorated or damaged, the entire platform slab can be rebuilt with sufficient capacity to support the
PSD system. A topping slab can be provided for added durability and to allow for flush-mounted equipment in the
concrete.

9.3  Precast Concrete Platform (Elevated Stations)

The precast double-tee beams used at most elevated stations have very thin slabs (approximately 3 %2 thick) and are
unable to support the added load due to a PSD system. Reinforcing these platforms is somewhat more complex than
at below grade stations, as the precast concrete cannot be cut and partially reconstructed. In order to reinforce these
members, new concrete must be added between the stems of the double-tee to stiffen the slab. A layer of reinforced
concrete approximately 4” thick would be required to reinforce the slab, with dowels drilled into the stems of the double-
tee.
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Construction of this reinforcement would be challenging, as it is between the steel platform and the underside of the
platform. In some stations, this may be possible through the use of stay-in-place formwork, but in other locations there
may not be enough space to construct the reinforcement. Additionally, the use of stay-in-place forms is not desirable
visually, as they will ultimately rust, giving the appearance of structural damage in publically visible areas. In order for
any new reinforcement to be added, dowels must be provided at the stems of the precast tees, which carries a
considerable risk of damaging the tendons. Non-destructive testing measures and probes must be utilized to lower
this risk, which complicates the work and increases cost. The proposed reinforcing is shown in Figure 5-3.

The stations would require additional modifications for the installations of cables and conduits below the slab edge, as
the platform does not cantilever in a similar way to the underground stations’ cast-in-place platforms. Running cables
and conduits parallel to the track would be complex, as they cannot simply pass through the stems of the double-tee
beams. Penetrations through the stems and their reinforcement would significantly reduce the capacity of the double-
tees and is not acceptable. Conduits would have to run below the precast-concrete, which may not be compatible with
the PSD system. In addition, there may be obstructions in the steel framing below. Additional slab penetrations are
necessary to bring electrical and signals wiring to the doors themselves, but these must occur between stems and the
stems may be located directly below the doors. In short, modifying the precast concrete platforms to support the PSD
system and its associated equipment is structurally possible, but may not be constructible given the complexity of these
stations. If that is the case, the only option would be total reconstruction of the platform using either cast-in-place
concrete or precast concrete specifically designed for PSD systems.

Figure 5-3 Section through Precast Double-Tee Platform Slab showing Possible Reinforcing (View from Track)

As nearly all elevated stations are supported by steel framing, the strength of the steel should be verified on a station-
by-station basis to determine that it can support additional superimposed loads due to the PSD system.

Where cast-in-place concrete slabs exist above mezzanines, special consideration must be given to any waterproofing
present. If the slab is partially rebuilt or if openings are drilled or cut for conduits and anchor bolts, any waterproofing
membrane between the platform and mezzanine must be maintained.
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54  Cast-in-Place Concrete Slabs (Elevated Stations)

As with below-grade stations, elevated stations with cast-in-place concrete slabs may have sufficient capacity to
support the PSD system, depending on slab thickness and reinforcement, and must be analyzed on a site-by-site basis.
Newer stations (or recently rehabilitated stations) are more likely to be able to support the design loads and are least
likely to be deteriorated or require repair. Modifying cast-in-place platforms is less complicated than modifying precast
platforms, as a portion of the slab can be removed and replaced with more heavily reinforced concrete, similar to what
is proposed for below grade stations. This allows for better coordination with any potential penetrations through the
slab, as well as anchor bolts for the PSDs.

If the slab is found to be severely damaged or deteriorated, the entire platform may be reconstructed. In addition, a
topping slab can be provided, similar to below-grade stations, though the added weight of a topping slab may not be
acceptable at elevated stations. The steel framing of elevated stations should also be verified to determine if it is
capable of supporting the added weight and applied loads due to the PSD system and added concrete. Reinforcing
(involving plates field-bolted to the framing) may be necessary in some locations. Deteriorated or damaged platform
framing should be replaced or repaired.

9.5  Other Known Platform Types

While approximately 90% of platforms in the system can be considered one of the four types previously described,
some outliers do exist. Precast concrete planks are utilized in some stations, where they span between steel girders.
If these planks are found to be insufficient to support PSD installation, it is possible to reinforce them in a similar fashion
to the double-tees. It may also be possible to reinforce the concrete with FRP if the bottom face requires additional
tensile capacity. Precast planks present a similar challenge to the double-tees, as they require penetrations to be core-
drilled while avoiding existing reinforcing or pre-stressing tendons.

Stations along the Rockaway Line and open-cut stations utilize cast-in-place concrete slabs and can be modified using
the techniques described in Sections 5.2 and 5.4. Partial or full removal and replacement of the platform would provide
a suitable structure to support the PSDs and its associated equipment. This also allows for necessary embedded
equipment or penetrations. Many open-cut stations are deteriorated due to exposure to the elements and would likely
require repair of concrete supporting the platform.

6.0 Other Structural Considerations
6.1 Global Stability Concerns

While this report has generally focused on localized loading due to the installation of PSD systems, the global stability
of each station structure must also be taken into consideration for elevated stations. As nearly all elevated station
structures are partially or fully open structures, the PSDs are subject to substantial wind loads. As a result, the overall
projected wind area of each station may increase. This is a global analysis that must be done on a station-by-station
basis in order to determine that the beams supporting the platforms, as well as the columns and frames below the
station, are adequate to resist the larger wind loading. If they are found to be insufficient, reinforcement may be
necessary through the use of field-bolted plates.

Similarly, the installation of PSD systems will add to the seismic weight of the elevated stations, increasing the seismic
loads experienced by each station. While this must be taken into consideration on a case-by-case basis, it is not likely
that the effective seismic weight of the structure will increase by greater than 10% due to the additional PSD self-
weight. If itis in fact less than 10%, a full seismic analysis is not required by the 2015 International Existing Building
Code (as adopted by the State of New York), as lateral loads have not substantially increased due to the alteration.
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6.2 Deflection and Serviceability

Deflection limits for the PSD system must take into consideration any limitations of the PSD system itself (either material
or mechanical system tolerances) as well as criteria set by the IBC, whichever is more stringent. The IBC sets a
deflection limit for exterior and interior partitions with flexible finishes to L/120, which should not be exceeded. It will
ultimately be the responsibility of the PSD manufacturer to design the system such that it can withstand the design
loads without exceeding reasonable deflection limits, taking into consideration any local track curvature and train car
sway as potential collision obstacles.

Whether located in elevated or below-grade stations, the PSD system will be susceptible to vibrations due to wind load,
train movements, mechanical systems associated with the PSD, and their combined effects. The PSD system and its
components must be designed to withstand and accommodate these effects without affecting system performance.

6.3 Expansion Joints

PSD systems must be able to accommodate longitudinal movement due to thermal expansion and contraction. Joints
between mullions and walls/doors shall be designed to move such that there are not rigid points at the mullions which
could result in cracking due to expansion and contraction. Additionally, elevated station structures have existing
building expansion joints along their length. The expansion joints within the PSD system must be designed to
accommodate multi-directional movement at these locations. It will be the responsibility of the designer of record to
coordinate the location and behavior of expansion joints at each station with the PSD system manufacturer.

6.4 Equipment Rooms

In order to support the installation of PSD systems, communications equipment rooms and storage space for PSD
system parts must be provided at each station. The exact location of these rooms must be coordinated with all trades,
particularly communications in order to ensure proper functionality of the PSD system. They may be located at the
platform, at the mezzanine, or in other back-of-house spaces, but the capacity of the floor slab and substructure must
be verified to ensure that it can support the additional load. This is likely not a problem at below-grade stations, where
platforms and mezzanines have been designed for a live load of 150 psf, but elevated structures are designed only for
a live load of 100 psf and will require reinforcement or modification. In addition, high-load zones of racks, batteries,
material stacking, etc., must be reviewed for other specific structural effects.

6.5 Existing Ultilities

Below grade stations typically have duct banks, cables, conduits, and other utilities located below the platform edge.
Installation of the PSD system, modifications to the platform slab, and penetrations for PSD conduits will require altering
or rerouting of these utilities. In some cases, this may require partial removal and relocation of the utilities and duct
banks to accommodate the new PSD system and its associated conduits. If a full-height PSD system is provided,
similar consideration must be given to lighting and overhead utilities. Additionally, in some stations, signal heads may
be mounted near platform edges, which will require relocation to accommodate the PSD system and its associated
utilities.
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6.6 Constructability

Construction phasing and sequencing should consider temporary conditions that may result in a weakened structural
element. As an example, at below grade stations, it is not uncommon for the groundwater table to be higher than the
platform. If the slab is being partially demolished and reinforced, the temporary condition between demolition and the
new slab being poured will be vulnerable to hydrostatic uplift pressure. Care should be taken to avoid removing the
entire slab at once, as this could allow cracking and infiltration of groundwater. This, and other constructability issues,
should be addressed on a case-by-case basis, as there may be multiple options to mitigate this effect.

6.7 Final Design

While this report attempts to provide a broad overview and summary of the structural implications of installing a PSD
system at various station types throughout the NYC Subway System, the final design of the system must still be
assessed on a case-by-case basis at each of the 472 unique stations. The designer of record for each station ultimately
must verify design loading and determine the necessary modifications for that particular station. Design loads
considered in this report are based on similar applications in other cities and should be independently verified prior to
final design.

7.0  Summary of Recommendations

Due to the age and complexity of the stations in the New York City Subway system, nearly all platforms will require
some form of structural modification or reinforcement to support the installation of a Platform Screen Door system and
its associated equipment. Most platforms lack the strength to support PSDs at the edge of a cantilevered slab edge
and many are deterio